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The WORLDS WORD for 
ELEVATOR SAFETY 


PILAR INCLINE 
CITY OF BAHIA, BRAZIL 


BAHIA is divided into an Upper anda Lower City. One 
section is on the top of a cliff—the other extends 
between the foot of the cliff and the waterfront. 


Four Otis Electric Elevators in two large vertical towers 
and the Otis Incline Railway pictured here, carry the people 
and freight up and down the cliff. The Incline Railway 
is built at an angle of 40 degrees; there are two cars work- 
ing alternately, each with a capacity of 20 people and 1500 
pounds freight and the trip is made in 90 seconds. 

Otis engineering has successfully linked these two parts of 
Bahia. This achievement, big as it is, is but one significant 
detail of the world-wide service given by Otis. 


Most of the famous structures of the world 
are equipped with Otis Elevators. 


OTIS ELEVATOR COMPANY 
Offices in all Principal Cities of the World 
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The Men Who Made the World’s Shaft Record 


J. D. Matheson, General Foreman (fourth from right in front row, kneeling), 
attributes the success of this undertaking largely to the efficiency of these men. 


EE Another World’s Record 


The Same Contractor - Walter Fitch, Jr. Co. 


The Same Powder - - Hercules 
The New Shaft Record 42714 Feet in 31 Days 


In 1916, Walter Fitch, Jr., Co. sank a shaft 261 
feet in 31 days for the Chief Consolidated Mining 


Condensed Data Co., Eureka, Utah, a world’s record at that time. 

Size of Shaft — 5'9"x 15'6"(outside dimensions) 
Distance Sunk—4271% feet in 31 days. Hercules Dynamite was used. 
Explosives Used—Hercules Gelatin L. F, B 

35 %—1"x3" On August 15, 1921, the same contracting com- 
Blasting Caps Used—Hercules No. 8 pany, sinking another shaft for the same mining 
— Cote company, completed a record of 427% feet in 31 
Average Footage per day—13.8 feet days. This exceeds, by 117% feet, the best previ- 
Labor—Average of 5.7 shaftsmen per shift. ous distance ever made. 
Drilling—Average of 23.9 holes drilled per A i 

round. Three rounds drilled per 24 hours. Again, all of the dynamite used was Hercules. 
Hoisting—Average of 7214 buckets of 17 : aaa. ; 

cu. ft. capacity hoisted per shift. What greater confidence in the reliability of Hercules Dynamite 
Timbering—Average of 2.8 sets per day by could be shown? What better demonstration of its performance ? 


an average of 4.8 timbermen. 


Nature of rock—Porphyry and close grained The Fitch Company’s continued choice of Hercules for this 


limestone. undertaking, which demanded the utmost efficiency from men 
Total Delay During Month—13 hours due and materials, is a significant fact worth remembering. 
to failure of power and repairing head : 
frame. Write for our book—Hercules Products. 
HERCULES POWDER CO. 

Allentown, Pa. Denver, Col. Joplin, Mo. Norristown, Pa. St. Louis, Mo. 
Birmingham, Alla. Duluth, Minn. Los Angeles, Cal. Pittsburg, Kansas Salt Lake City, Utah 
Buffalo, N.Y. Hazleton, Pa. Louisville, Ky. Pittsburgh, Pa. San Francisco, Cal. . 
Chattanooga, Tenn. Huntington, W. Va. New York City Pettsville, Pa. Wilkesbarre, Pa. 


Chicago, Ill. Wilmington, Del. 
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Speed Versus Permanence 


N May 25, 1919, the Second U. S. Engineers 
constructed a 1440 foot span pontoon bridge 
across the Rhine at Honnigen in the record- 

breaking time of 581 minutes. 

In wartime bridge building the impelling necessity 
is speed. To get troops and equipment from one side 
of a stream to the other as quickly as possible is the 
vital need. 

Permanent bridge building requirements are differ- 
ent. Durability and time both are dominating factors. 
Because the bridge must be substantial, safe, endur- 
ing, the reinforced concrete bridge most completely 
fills these requirements. 


The Koehring Heavy Duty Construction Mixer is 
used in constructing these built-to-endure bridges in all 
parts of the country. Dominant Strength Concrete, 31 
percent stronger than ordinary concrete, which is pro- 
duced by the exclusive re-mixing action of the Koehring 
drum, guarantees the maximum safety and strength. 


KOEHRING COMPANY 


Manufacturers of Concrete Mixers and Locomotive Cranes. 


MILWAUKEE WISCONSIN 
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MODERN PLACER MINING 


By PROF. ROBERT H. RICHARDS, ’68 


Professor Emeritus of Mining Engineering and Metallurgy, Massachusetts Institute of Technology 


Gold is present in nearly all gravel de- 
posits, but the quantity of it is only suffi- 
cient to pay for its extraction where the 
gravel has been derived from hills or 
mountains carrying gold bearing veins, 
which in general are of sufficient richness 
to be worked successfully by mining. 

The gravel is brought down from the 
hills, after being cut loose from the rock 
by frost and thaw, by rains, cloud bursts, 
floods, and glaciers. It is found in estu- 
aries of rivers where the water has 
spread out over the plains, also in river 
beds of modern or ancient date, often in 
terraces on the sides of river banks 
which may be elevated much above the 
present level of the river. 

It was first worked by the miner’s gold 
pan, then by the cradle, the long tom, 
the sluice with riffles in it. The latter 
process, known as hydraulicking, was 
operated on an immense scale in the 
early days in California until serious re- 
sults were caused by the quantities of 
sand carried down to the farms and 
ranches on the lower plains. The own- 
ers found the rivers being filled with 
sand and the land being flooded and 
ruined. Then came the lawsuits which 
eventually closed down the hydraulick- 
ing work. The farmers won, but only to 
find that the stopping in the state of a 
production of $9,000,000 annually in gold 
caused a business depression which was 
very serious indeed. 

The gold dredging plant was then con- 
ceived and developed to its present state 
of efficiency. It is to describe the mod- 
ern gold dredge that this article is writ- 
ten. If the prospecting and dredging is 
briefly described for one district, for 
example, Marysville, California, it will 
give a fair idea of how it is done in other 
districts. 

Prospecting is done by laying out and 
sinking holes about 200 feet apart. The 
holes are drilled by a churn drill with a 
four inch pipe lining for the hole. After 
sufficient advance has been made a sand 
pump tube is lowered, and churned up 
and down, and the sand is hoisted out, 
and drilling continued. Fig. 1 shows a 
drilling plant. Each haul of the sand 
pump is turned over to a Chinaman with 
his cradle, and he extracts from it all the 
gold that dredging can get. 

The cradle is a little table with rock- 


ers under it like the rockers of a baby’s 
cradle. The Chinaman feeds the gravel 
on to the screen and removes coarse peb- 
bles larger than % inch, allowing the fine 
sand to go down and be treated on the 
table. This slopes enough to cause the 
sand to travel slowly towards the dis- 
charge end, while the gold remains be- 
hind. The sand remaining on the table 
is swept back to the upper end. The 
rocking is repeated, and a second catch 
of gold is obtained. This is repeated un- 





FIG. 1—DRILLING PLANT 


Prospecting is done by drilling holes and 
measuring the amount of gold per cubic 
yard found. 


til no more gold is obtained. The gravel 
is measured in a one cubic foot box, and 
the gold is weighed and reported as so 
many cents per cubic yard. This record 
is kept for every haul of the sand pump 
until the bottom of the hole is reached. 
Similar records are kept for all the bore 
holes, and they tell the manager where 
the good ground is and where the ground 
is too poor to dredge. 

The dredge is shown in the diagram 


view in Fig. 2. Bo, is the boat which is 
divided at the bow end with an open 
space between the two parts where the 
chain bucket elevator and digger, C, can 
operate. Gy, is the gantry, or derrick 
frame, for operating the digger by rope 
pulley tackle, RP. The pivot, P, holds 
the upper end of the digger in place 
while the lower end can be swung for 
the requirements of the digging. The 
screen, Sc, receives the gravel. It has 
holes % inch in diameter, and revolves 
slowly, discharging the large pebbles on 
the stacker, St, which in turn delivers 
all the coarse portion on the waste grav- 
el heap, Wg. The fine sand passes 
through the screen and goes to the gold 
catching tables, T, of which there are 
twelve or more. Half of them carry the 
sand towards the starboard side of the 
boat, and half towards the port side. The 
tables may have on their surfaces cocoa 
matting and expanded metal which are 
very efficient for catching the gold. The 
spent sand is discharged into the two 
launders, L, which also have the cocoa 
matting and expanded metal, and deliver 
the fine sand, F, well away from the 
stern of the boat. The boat is eighty 
feet long and forty feet wide. 

The pit or pond is first dug, and the 
boat may be either built in it or launched 
into it when it has been filled with water. 

The digging is done by a chain of 
buckets (see Fig. 3) which is slowly 
moved forward so that each new bucket 
will find new gravel to lift. The guiding 
of the dredge is important and is of two 
kinds; (1), to avoid portions of the prop- 


(Continued on Page 155) 





FIG. 2.— DIAGRAM VIEW OF DREDGE 
The dredge is the modern machine for working gold-bearing sands. 
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SAFETY IN THE EVAPORATION OF VOLATILE SOLVENTS 


By PROF. W. K. LEWIS, ’05 


Professor of Chemical Engineering, Massachusetts Institute of Technology 


Volatile solvents are widely used in 
the impregnation and coating of fabrics 
as, for example, in the application of 
rubber cements to tire fabrics and rub- 
ber sheeting; in the manufacture of 
cellulose nitrate and acetate “dopes” for 
artificial leather and aeroplane wings; 
in waterproofing processes involving im- 
pregnation with bituminous and other 
compounds; and in many similar cases. 
They are also used in lacquers, varnish- 
es and enamels. They are employed in 
the production of plastics, such as cel- 
luloid, artificial silks, rubber dipped 
goods, and smokeless powders. They are 
used in dry cleaning and grease extrac- 
tion processes. In all of these cases the 
solvent must be evaporated, and it 1s 
proposed to point out the dangers in- 
herent in this evaporation, and the best 
methods so far developed for eliminat- 


ing them. 
The important solvents are gasoline, 
kerosene, benzene, toluene, methyl-, 


ethyl-, amyl-, butyl., and isopropyl alco- 
hols, ether, acetone, various esters, car- 
bon bisulfide, carbon tetrachloride, and 
various chlorinated hydrocarbons. All 
of these except those rich in chlorine are 
highly inflammable, and some of them 
are toxic. Carbon tetrachloride and all 
the highly chlorinated hydrocarbons are 
absolutely non-inflammable, but are ex- 
pensive, and are subject to slow hydrol- 
ysis in contact with water, resulting in 
acidity and corrosion. Each solvent has 
its particular limits of inflammability 
when its vapor is mixed with air. If in- 
sufficient solvent is present a flame will 
not propagate itself in the air-vapor mix- 
ture because, if ignited at a given point, 
insufficient heat is generated there to 
raise the surrounding mixture to the ig- 
nition temperature. If, however, an ex- 
cessive amount of vapor be present, the 
flame is smothered, partly due to the 
high heat capacity of the vapor, but 
largely because of insufficient oxygen. 
This results in eombustion mainly to 
carbon monoxide, with evolution of a 
much smaller quantity of heat. These 
limits are illustrated by the following 
table: 








(Percent by volume) 





Vapor Lower Limit Upper Limit 
ees 1.6 1.5 
ASCONOL ......0.0250%2% 3.8 13.6 
Benzene ........ oie dee 6.3 
PODtANC o..oii:6s:< 2 0's 13 4.8 


Motor Gasoline ...0.7 





Ignition may be due to static discharge 
caused by friction, to defective wiring, 
to the breaking of electrical circuits, to 
sparking on motor commutators and var- 
ious other electrical causes; or to care- 


lessness on the part of operators in the 
use of matches; to impact sparks and the 
like. When solvents are used out of 
doors, as in varnishes and the like, dilu- 
tion is usually so great that explosions 
never occur and fires are rare and usual- 
ly localized. Indoors, however, explos- 
ions are not infrequent and fires repre- 
sent a serious industrial hazard. 

The vapors of these solvents are toxic 
if inhaled in large amounts. Most of 
them produce dizziness and unconscious- 
ness, but fortunately only a few of them, 
notably benzene and methyl alcohol, 
have serious toxic effects when inhaled 
in small quantities. All of them, how- 
ever, when inhaled in noticeable quanti- 
ty interfere sufficiently with health to 





EVAPORATOR HOOD 
The fabric from the top roll is coated with 
dope at the entrance to the hood, and after 
drying is rewound on the lower roll. 


result in minor discomfort, reduced ef- 
fort, poor workmanship, and high labor 
turnover. 

The solution of the problem has been 
attempted along two lines,—dilution with 
a large amount of air, and evaporation in 
an enclosed space. 

It has already been pointed out that 
where evaporation takes place out of 
doors natural dilution is satisfactory. In- 
doors, however, the disadvantages of this 
method are serious. In the first place it 
is difficult to ventilate a room in such a 
way as to entirely eliminate air pockets. 
In such air pockets vapor concentrations 
can rise to the explosive point, and seri- 
ous results may follow despite the fact 
that the room as a whole is properly ven- 
tilated. In the second place an_ ex- 
tremely large amount of ventilating air 
is required, both to serve as a factor of 
safety in preventing pockets, and be- 
cause of the fact that the explosive lim- 
its for the cheaper and more important 
solvents are so low. In the case of the 
more toxic solvents such as benzene and 
methyl alcohol, still greater dilution is 
demanded. This necessity for excessive 
ventilation results in a large waste of 
heat in cold weather and makes it almost 
impossible to recover the solvent vapors 
from the air. 

In case dilution is employed, the ventil- 
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ating system must be designed with 
great care to produce an even distribu- 
tion of air throughout the room so that 
pockets will not develop, and to supply 
at all times an air volume sufficient to 
provide for the maximum instantaneous 
evolution of solvent vapor. This air sup- 
ply-must be at least three to five times 
that corresponding to the lower explos- 
ive limit, as otherwise under the best 
conditions localized concentrations of 
vapor may reach the danger point. The 
ventilation must not be natural, but 
forced, because natural ventilation, how- 
ever good, is subject to weather condi- 
tions, and consequently to occasional 
failure. One of the worst fires with 
which the writer has had experience, oc- 
curred due to failure of natural ventila- 
tion. The vapor escaping into the room 
was so slight that under no conditions 
had it become noticeable, yet on a still, 
muggy night the ventilation ceased to 
funetion to such an extent that a bad 
vapor fire resulted. 

All of these vapors are heavier than 
air. Furthermore, at the point where 
vaporization takes place, the air is us- 
ually cooled due to the absorption of the 
heat of vaporization. Consequently the 
air-vapor mixture formed is heavier than 
the air of the room so that ventilation 
should always be downward,—fresh air 
entering at the top of the room and with- 
drawn at the bottom, thus reducing to a 
minimum the mixing of vapor with the 
air of the room as a whole. 

Where vapors are evolved from a table 
over which an operative must work, the 
vapor should always be drawn, not from 
above through a cone-shaped hood over 
the table, but from the back of the table 
at the side opposite from the operator. 
The cover over the table may flare up- 
ward if necessary to give more operating 
space. In this way all the ventilating 
air flows past the operative, and drags 
the vapors away from him, backward and 
downward as they naturally tend to go. 

The ventilating ducts leading the air 
away from such a room represent a 
grave danger, especially in the case of 
high boiling solvents. The vapor concen- 
tration of the air leaving the point of 
evaporation may be quite high, and the 
temperature sufficient to keep the mate- 
rial -vaporized. However, this air be- 
comes diluted with colder air from the 
room,: resulting in deposition of liquid 
solvents. These solvent droplets collect 
on the walls of the ventilating flues, and 
are likely to result in serious fires, and 
occasionally explosions. Where possible, 
the flues should lead downward to assist 
in the removal of this condensed liquid. 
They should be provided with explosion 
vents and cleaning doors, conveniently 
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located. Where the amount of condensed 
solvent is large it may be necessary to 
provide traps for removal of the liquid. 

In any event such measures diminish 
but do not entirely eliminate the evil. 
This is controlled only by having the 
evaporation proceed in an_ enclosed 
space. This cannot be done in all cases, 
e. g., in the use of rubber cement in re- 
pair work, and in many other cementing 
jobs around a rubber plant. It can, how- 
ever, be done much more frequently than 
is realized, and where practicable, it is 
by far the best solution of the difficulty. 
It makes possible more accurate control 
of drying conditions, resulting in greater 
production and more uniform product. 
It eliminates fumes from the workroom, 
and therefore reduces to an extremely 
low point the danger of toxicity. It also 
makes it possible to recover a large frac- 
tion of the solvent used. 

However, certain disadvantages are 
claimed to result. These are, first the 
danger of fire and explosion, the latter 
being more serious because of an en- 
closed space; second, interference with 
production because of inaccessibility of 
work to the operative; and third, de- 
crease in drying rate and completeness 
of evaporation. 

It is true that evaporation in an en- 
closed space in the presence of air is 
extremely dangerous. A number of 
plants have operated in this way by at- 
tempting to keep the vapor concentra- 
tion at all times above the upper explos- 
ive limit. Theoretically this makes an 
explosion impossible, but the danger of 
getting it in the explosive range by mis- 
take is obvious. Indeed it is almost im- 
possible to avoid. A more satisfactory 
method is to evaporate under a vacuum. 
This involves, however, extremely heavy 
and expensive equipment and devices for 
introducing and removing the stock from 
the evacuated space. Furthermore, it is 
almost impossible to control the drying 
operation. The worst solvent fire which 
the writer has investigated was caused 
by the removal of an incompletely dried 
roll of goods from such an apparatus. 

The dangers due to the presence of air, 
and the operating difficulties due to the 
use of a vacuum can both be eliminated 
by evaporation or drying in the presence 
of oxygen-free gas. Carbon dioxide, sul- 
fur dioxide, and nitrogen have been em- 
ployed in the past, but, while efficacious, 
have been prohibitive in cost. During 
the last few years flue gas has been intro- 
duced for this purpose and has been 
found cheap and satisfactory, while at 
the same time eliminating the danger. 

It is obvious that equipment of this 
sort interferes with production in that 
the operative cannot so readily get at the 
work as when evaporation takes place 
in the open air. On the other hand if 
the enclosing hood is made accessible by 
liberal provision of doors and removable 
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top, if windows and vapor proof lights 
are inserted to make inspection easy, 
and if proper attention is paid to the de- 
sign of the rolls, or other equipment used 
for conducting the stock through the 
drier, it is found in actual practice that 
the gain due to better control of evap- 
oration, to freedom from occasional fires, 
and to increased comfort on the part of 
the operatives, has increased production 
and cut down labor turnover. 

As to drying rate, it is admitted that 
such a system would be expensive if, 
in order to get complete drying, it be 
necessary to maintain throughout the 
evaporating equipment exceedingly low 
percentage concentrations of vapor. It 
is, however, doubtful if such conditions 
really exist. Usually, evaporation can be 
made to proceed more rapidly, and under 
better control by the use of high vapor 
concentrations at the point where the 
stock enters the equipment. This makes 
it possible to dry the stock with a small 
amount of inert gas. In one plant it has 
proven possible to secure an evaporation 
of a gallon of gasoline by the use of the 
flue gas produced from the combustion 
of a third of a pound of coke, and yet 
have complete drying from thin films in 
trom three to five minutes, a production 
70% greater than that previously real- 
ized in open air drying. Where air leak- 
age into the equipment is small, and 
where the solvent is recovered from the 
gas leaving the apparatus, one may re- 
circulate a large amount of the waste 
gas, thereby still further decreasing the 
amount of gas used for the evaporating 
process. 

It will perhaps be helpful to those in- 
terested, to outline in some detail the 
conditions that must be met in designing 
the equipment for such an installation. 


NY 








ping Ake Ae? @ 


FreducerHovse 








Vp LLL 
GE - = 


eZ 


® & 
SES 


O 
(+) 
trereereeeteneereany 
OOOO OOO 


x) 


S 
f 


RECOVERY 
RooM 


SEAM nnn, MM AQAIMIHNOHS gs SSS 


SS 


ZA 


















141 


Most hydrocarbons will not explode 
when mixed with a gas which contains 
less than twelve per cent of oxygen. It 
is therefore unnecessary to have the gas 
absolutely oxygen free. It is good prac- 
tice to keep the oxygen content at every 
point in the apparatus below 6%. There 
is no difficulty whatever in operating 
continuously with concentrations  be- 
tween 3% and 4%, even where there is 
considerable air leakage into the appa- 
ratus. Where such air leakage occurs it 
is obvious that enough flue gas must be 
employed to dilute it down below the 
danger point. 

On a small scale the gas is best made 
in a special oil burner, although a gas 
producer may be employed. Where 
large quantities of gas are required, one 
should employ a special boiler with a 
dutch oven type of grate, using an un- 
usually large grate area, and with the 
whole boiler setting enclosed in air tight, 
boiler steel, casing. The fuel employed 
should be coke, because this produces no 
tar and a minimum of dust. The fuel 
consumed per square foot of grate area 
should be low (not exceeding 7 Ibs. per 
hour), because a high fuel rate tends to 
produce blow holes and inequalities in 
the fuel bed resulting in oxygen in the 
flue gas, and because the high gas ve- 
locity through the fuel bed, necessary to 
give a high combustion rate, carries dust 
and soot into the gas. The fuel bed 
should be deep (about two feet) to in- 
sure complete elimination of the oxygen. 
There should be ample combustion space 
above and beyond the fuel bed before 
the gases come in contact with the boil- 
er in order to complete the combustion 
of any dust particles which may have 
gone into the gas. The gases must then 
(Continued on Page 164) 
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PROFESSOR EDWIN BIDWELL WILSON 


By PROF. CHARLES L. NORTON, ’93 


Professor of Industrial Physics, Massachusetts Institute of Technology 


Edwin Bidwell Wilson was born in 
Hartford, Connecticut, in 1879, and 
comes of old New England academic 
stock, his father and mother having been 
teachers in New England schools and 


colleges, and his brother being likewise 
engaged. He was graduated from Har- 
vard at the head of his class in 1899 
summa cum laude by virtue both of his 
general standing and of his attaining 
highest final honors in mathematics. 
Later he studied at Yale University, re- 
ceiving a degree of Doctor of Philosophy 
there in 1901. Here he came under the in- 
fluence of Dr. J. Willard Gibbs, under 
whom he specialized in mathematical 
physics and to whom he owes in large 
measure the inspiration for his subse- 
quent work. After further study in France 
in 1902-1903 with Poincare, Boussinesq, 
Brillouin, Hadamard, and Le Chatelier to 
fit himself to teach Mathematical Phy- 
sics at Yale under Gibbs, he returned to 
find himself obliged to teach not under 
Gibbs but in the place of that master who 
had recently died. 

In 1907 he was called to Technology 
and remained a member of the mathe- 
matical staff until in 1917 when he was 
appointed Professor of Mathematical 
Physics in charge of the Department of 
Physics to succeed the late Professor 
Charles R. Cross. Since Professor Pea- 
body’s resignation as head of the Depart- 
ment of Naval Architecture and Marine 
Engineering he has had charge also of 
the instruction in Aeronautics in which 
he was actively engaged all through the 
war. Dr. Wilson has been a member of 
the Administrative Committee since Dr. 
Walker’s resignation and has served as 
its secretary. 

A brilliant student of mathematics who 
was attracted by the application quite 
as much as by the philosophy of mathe- 
matics, he devoted much time and energy 
to the study of those mathematical prob- 
‘lems which concern themselves particu- 
larly with physics. His many publica- 
tions deal largely with the mathematical 
treatment of physical problems and theo- 
ries and of Economics. It is perhaps 
interesting just now in the midst of the 
renewed Einstein enthusiasm to recall a 
paper “On the Principle of Relativity” 
by Dr. Wilson in the Philosophical Maga- 
zine of thirteen years ago. I believe 
some early lectures given by Dr. Wilson 
in 1913 on the new Einstein Theory of 
Gravitation were the first public lec- 
tures on this subject in America. 

His publications which have attracted 
most attention and have, in the minds of 
many of us, been most important, are the 
recent papers on aerodynamic problems, 
particularly the discussion of the “The- 


ory of an Aeroplane Encountering Gusts” 
published in the Proceedings of the Na- 
tional Academy of Science in 1916 and 
1917, where for the first time in public 
print were given calculations and curves 
showing the effect of certain types of 
gusts on an airplane in flight. Before 
and during the war his contributions to 
the science of aeronautics were of the 
greatest importance and he rendered to 
the government great service in this field 
both as a teacher and a physicist. He 
was actively interested in the formation 





EDWIN BIDWELL WILSON 


and maintenance of the school of aero- 
nautical engineering for the officers of 
the U. S. Army and Navy in which they 
were taught the principles of aerodynam- 
ics and airplane design. His connection 
with the National Research Council and 
the National Advisory Committee on 
Aeronautics made it possible for him to 
bring about most effective contact be- 
tween theory, experiment, and practical 
application. 

Dr. Wilson is a member and has been 
Vice-President of the American Mathe- 
matical Society, a member of the Council 
of the American Philosophical Society, a 
member of the National Academy of Sci- 
ences (Section of Physics), of the Phys- 
ics Section of the National Research 
Council as a representative of the Amer- 
ican Physical Society and a Foreign Hon- 
orary Member of the Mathematical Soci- 
ety of Benares. He has been further 
identified with the American Mathema- 
tical Society of whose Transactions he 
was editor for a dozen years and with 
the National Academy of Sciences of 
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whose Proceedings he has been manag- 
ing editor since 1914. 


Dr. Wilson’s books are: Vector Analy- 
sis (1901), Advanced Calculus (1912), 
and Aeronautics (1920). 

It is not only because of his mastery 
of his subject but because of his under- 
standing of human nature, especially the 
nature of young men, that Dr. Wilson’s 
teaching has been so eminently success- 
ful. With an unusually wide range of 
knowledge of every-day matters common 
outside the class room to teacher and 
student, with a keen sense of humor, he 
is an interesting and inspiring teacher 
of subjects frequently found dull and 
difficult. 

As secretary of the Administrative 
Committee of which Dr. Talbot and Pro- 
fessor Miller are the other faculty mem- 
bers, Dr. Wilson has rendered with them 
great service to Technology through the 
trying times since Dr. Maclaurin’s death. 


The Norwegian Expedition to Nova 
Zembla, headed by Prof. Holtedahl of 
the University of Christiana, has _ re- 
turned, after explorations lasting two 
months, with a mass of data. The main 
features of the geological structure of 
the range of mountains in Nova Zembla 
were ascertained; and traces of land 
vegetation and fresh water fish dating 
from the Devonian age were found, show- 
ing that the great North Atlantic main- 
land of the Devonian age once extended 
as far as Nova Zembla. Twelve ocean 
level marks subsequent to the glacial 
age were discovered, and sea shells were 
found up to heights of 250 yards above 
sea level. The expedition also made a 
large collection of animal life, including 
new species of birds and fresh water fish. 


Wireless Handwriting Transmission 
has been effected through the recent in- 
vention of Professor Edouard Belin. The 
instruments by which the recording of 
the writing is accomplished are very sim- 
ilar to those by which photographs have 
been so successfully transmitted by tele- 
graph in the United States. 


Large Deposits of Coal have recently 
been discovered in Lorraine, near the 
Saar Basin; and surveys show that they 
contain approximately five billion tons, 
from which the French could extract 
about 10,000,000 tons a year. 


Grand Opera by Wireless became an 
accomplished fact recently when a com- 
plete opera was sent broadcast over the 
country by radio telephone from a thea- 
tre in Chicago, where the Chicago Grand 
Opera Company was staging a perform- 
ance. The results were highly success- 
ful, according to reports. 








RECENT ADVANCES IN AERONAUTICAL ENGINEERING 


By PROF. EDWARD P. WARNER, ’17 


Associate Professor of Aeronautical Engineering, Massachusetts Institute of Technology 


The general public is prone to suppose 
at the present time that aeronautical en- 
gineering is in an almost quiescent state. 
The rapidity of development during the 
war has dulled their palate for any less 
spectacular advancement. An occasion- 
al notable achievement, however, such 
as the recent bombing of the German 
battleships, or Lieut. MacReady’s great 
altitude flight, arouses again a lagging 
interest in aeronautical development. Al- 
though the engineering profession is, of 
course, more nearly in touch with aero- 
nautical progress than are those who 
merely read the newspapers, the remark- 
able extent and rapidity of that progress 
nevertheless comes as a surprise even 
to some of those engaged in technical 
pursuits. Such progress has come in 
part, to be sure, in airplane design, but 
even to a larger extent in the invention 
and construction of accessories and com- 
ponents of the aircraft. 

The progress of airplane design itself 
can best be summarized by a few con- 
trasting performances. It 1s apout 
twelve years since the Gordon-Bennett 
race for airplanes was first contested at 
Rheims, and was won by Glenn Curtiss 
at an average speed of 47 m.p.h. A pur- 
suit machine making 135 m.p.h. was re- 
garded as exceedingly fast even up to 
the time of the Armistice. Since then, 
however, speeds have been raised until 
150 m.p.h. for a pursuit airplane is not 
out of the ordinary, and over 190 m.p.h. 
has been attained on numerous occa- 
sions. The making of altitude records is 
a spectacular field of the greatest mili- 
tary use, and here the improvement 
has been even more striking. In 1909, 
at about the same time that Curtiss was 
winning the Gordon-Bennett race, an 
altitude record was made by Hubert La- 
tham which aroused great interest all 
over the world. Latham had piloted his 
airplane to a height of 490 feet. At the 
present time the record stands at 40,800 
feet, and the end is by no means in sight. 

While specialized airplanes have been 
making extraordinary records of speed 
and climbs, others have gone about the 
routine business of commercial operation, 
or of military service. If the develop- 
ment of aircraft in the last few years 
were to be summed up in a single sen- 
tence, it might be described as a devel- 
opment in the direction of constantly 
increasing specialization and differentia- 
tion of function. Airplanes in 1914, al- 
though very diverse in design, were near- 
ly all planned for essentially the same 
purposes. In 1921 there is, if anything, 
less difference in design, but an infinite- 
ly wider range of specialized use. To- 
gether with increased specialization of 
use has come improvement in the direc- 


tion of simplification, making for cheaper 
construction and easier maintenance, as 
well as for improved performance 
through decreased resistance. The air- 
plane of 1914 had, on the average, fully 
twice as many wires and struts as the 
airplane of 1921. Indeed, some airplanes 
have been built in the last three years 
with no wires or struts of any sort, as 
shown in one of the photographs. Such 
a structure, having no adjustments and 
offering no possibility of misalignment, 
can be dismantled or re-erected in fifteen 
or twenty minutes, whereas the old type 
often required one or two days. 

The development of so many different 





A EUROPEAN COMMERCIAL AIRPLANE 


This machine carries ten passengers, and 
is used on the Paris-London route. 


types of airplanes has necessitated a cor- 
responding expansion of engine develop- 
ment. it is amusing now to recall that 
when one of the British pioneers offered 
his airplane to the War office about 1907 
it was rejected because it had a 50 H. P. 
engine, and the official verdict was that 
if airplanes were to require such enor- 
mous powers they could never be of prac- 
tical use. At the present time, 300 H. P. 
is the normal complement of a pursuit 
machine, and single-seater racing air- 
planes have carried engines of more than 
500 H. P. on some occasions, while the 
development of 600 H. P. or more on a 
single crankshaft has become a common- 
place in large aircraft. There are under 
development in various parts of the 
world at the present time, at least four 
engines designed to give 1000 H. P. ona 
single shaft. This development in power 
has been accompanied by a decrease in 
weight per horsepower until truly as- 
tonishing figures have been reached. A 
radial air-cooled engine has been built 
to give 450 H. P. continuously with a 
weight of 636 lbs., this being a weight of 
1.41 lbs. per H. P.; and 2 lbs. per H. P. 
is considered quite ordinary for several 
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types of engines. It is natural that such 
increase in power and reduction of 
weight should have led to the develop- 
ment of new types of engine, as it is 
hardly to be expected that the best re- 
sults can be obtained for all sizes by di- 
rectly copying the automobile engine. 
The more successful of the new types 
brought out are the W engine with three 
banks of cylinders in place of the two 
found in the common 8 and 12-cylinder 
cars; the radial, either air or water- 
cooled, with the cylinders arranged in 
star formation around the crankcase; 
and the X engine in which there are four 
banks projecting from the crank case at 
various points (not always uniformly 
spaced) around its periphery. The W 
engine has 12 or 18 cylinders, the X 16 
or 24, and the radial from 7 to 28, the 
latter figure having been attained in a 
recent German design intended to de- 
velop 1000 H. P., and employing 56 spark- 
plugs and 112 inlet and exhaust valves. 

More interesting than the power plants 
themselves, however, are the accessories 
that go with them, and particularly those 
recent inventions, the supercharger, the 
variable pitch propeller, and the leak- 
proof tank. The supercharger has come 
in answer to a need long recognized,— 
the need for some means of improving 
the performance of aircraft at high alti- 
tudes where much of their maneouvering 
and fighting was carried out in the last 
part of the war. The power given by an 
aircraft engine without supercharger nor- 
mally falls off to one-fourth of its sea lev- 
el value at a height of 40,000 feet. With 
the Moss supercharger as used in Lieut. 
MacReady’s recent flight, it can be kept 
virtually constant. The supercharger 
consists essentially of a turbo-compressor 
driven by the exhaust gas at a very high 
speed (about 24,000 r. p. m.) which in- 
creases the pressure of the air furnished 
to the engine until it corresponds to sea 
level conditions. The problem is super- 
ficially a simple one, to be sure, but great 
mechanical difficulty has been encoun- 
tered and the recent successful flights 
are the crown of over three years of 
steady work on the problem. 

The story of the variable pitch propel- 
ler, like that of the supercharger, is one 
of patient effort applied to the develop- 
ment and perfection in detail of a rela- 
tively simple idea. It is well known that 
the propeller pitch required for maxi- 
mum speed is considerably greater than 
that for best climbing performance, and 
numerous attempts have been made to 
secure some variable pitch device which 
would do for the airplane, what the gear- 
box does for the automobile. Such a 
propeller has finally been brought to the 

(Continued on Page 160) 








POWER FROM VOLCANIC STEAM 


By UGO FUNAIOLI 


Director of the Electrical Department, Societa Boracifero di Larderello, Italy 


At Larderello, in the province of Pisa, 
Tuscany, not far from the ancient city of 
Volterra, are to be found several natural 
steam springs, evidently due to latent 
volcanic activity. These springs were 
the object of superstitious fear of the 
peasantry until 1790, when Paolo Mas- 
cagni, Professor of the University of Pisa, 
ascertained the presence of boric acid 
in the waters. The result of this impor- 
tant discovery was the birth of the well 
known boracic works currently described 
in all treatises of chemistry and geology. 

The steam in the natural condition 
finds its way through crevices in the soil, 
sometimes issuing at the bottom of small 
craters filled with water (locally termed 
“lagoni’), but more often in jets of 
steam direct from the earth, called 
“soffioni.” Besides steam these springs 
emit a certain percentage of gases, 
chiefly CO., N., and H.S, together with 
some helium. 

Although originally these springs were 
exploited for ‘the recovery of the boric 
acid contained in them, in 1897, the na- 
tural steam was used to heat water in a 
boiler, and the pure steam so produced 
was employed for driving a small engine. 
Since then, power development has be- 
come by far the more important industry. 

In accordance with the increasing need 
of more steam, as the power plant de- 
veloped, wells have been bored, thus pro- 
ducing artificial ‘“soffioni.’” These wells 
are lined with iron tubes, welded togeth- 
er with oxy-hydrogen flame to prevent 
collapse of the sides. Steam is generally 
found at a depth of about twenty meters, 
and the work from that point proceeds 
with increasing difficulty. When it is 
judged, by signs known to the practiced 
eye of the foreman, that the hole has 
reached a sufficient depth (usually from 
sixty to one hundred meters), a curious 
operation locally termed “sfulminazione” 
(explosion), is sometimes performed, in 
order to clear the interior of the hole of 
all remaining debris and of the water 
which balances the pressure of the 
steam. It is effected by introducing into 
the well a piston, which is withdrawn as 
rapidly as possible by means of an elec- 
tric winch. This provokes a small vol- 
canic eruption which sometimes smashes 
the wooden structure erected over the 
hole and distributes mud and stones over 
a considerable area. This lasts for some 
minutes, and is followed by the steady 
and continuous emission of dry steam. 
The highest pressures obtained are about 
three atmospheres effective, and the tem- 
perature of the steam is about 180 de- 
grees centigrade. 

Prince Ginori Conti, now chairman of 
the Societa Boracifera, experimented, in 
1905, with the use of natural steam in a 


piston engine. The results were so sat- 
isfactory that a larger one was installed, 
and used for driving a dynamo. _ This en- 
gine has now been working for over ten 
years, and shows no signs of corrosion 
from the natural steam. A 250 kw turbo- 
generator was put up in 1912, but on ac- 
count of doubt as to the manner in which 
the blades of the turbine might be af- 
fected by the gases, and because of the 
difficulty of obtaining a sufficient vacuum 
in the condenser due to uncondensable 
gases in the natural steam, it was decid- 
ed to use the steam as a means of heat- 





NATURAL STEAM SPRINGS 


In the back-ground is a derrick used for 


boring wells. 


ing pure water in intermediate boilers. 
This unit was so successful, that in 1914 
work was begun on three units of 2,500 
kw each, but, interrupted by the war, 
they were not completed until 1916. 

The boilers, or more correctly speak- 
ing, evaporators, in the new plant, con- 
sist of aluminum tubes contained in a 
shell of sheet iron. The natural steam 
circulates outside the tubes, while pure 
steam is generated on the inside, on the 
principle of the ordinary water-tube boil- 
er. Aluminum was adopted for the water 
tubes instead of iron or steel, because 
the sulphydric acid contained in the na- 
tural steam would form a layer of sul- 
phide of iron on the exterior surface of 
the tubes, lowering thereby the coeffi- 
cient of transmission of heat. 

There are about 300 tubes in each ele- 
ment, which are about seven meters 
long, have a diameter of thirty milli- 
meters, and are disposed vertically. 
Each evaporator element is calculated to 
produce about six thousand kilograms of 
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pure steam per hour. Previous to enter- 
ing the turbine, the pure steam is super- 
heated, by means of natural steam, which 
passes through the superheater before 
reaching the evaporator elements. 

The steam is generated by the evap- 
orators at a pressure of half an atmos- 
sphere effective, a certain allowance is 
made for loss of pressure in the steam 
supply pipes, so that one-fourth of an at- 
mosphere effective is the pressure re- 
garded as available at the admission 
valves of the turbines. 

Steam consumption being about four- 
teen kilograms per net kilo-watt hour, 
over 35,000 kilograms of steam pass into 
each turbine per hour, and the admission 
valve is made of ample dimensions for 
the purpose of dealing with such large 
amounts of low pressure steam. Each 
turbine itself is really composed of two 
turbines, the inlet for the steam being 
at the center. This device has the ad- 
vantage of eliminating any longitudinal 
thrust, besides reducing the diameter of 
the turbine wheels. The turbines are 
entirely built on the reaction or Parsons 
type. Seven stages of expansion are al- 
lowed on each side of the rotor; the first 
five being fitted with brass blades and 
the remaining two with five per cent 
nickel steel blades. 

The condenser is of the surface-cooling 
type, and contains about three thousand 
brass tubes of twenty-two millimeters 
diameter, and four and a half meters in 
length. A _ centrifugal pump directly 
coupled to an electric motor drives the 
cooling water through the tubes, and 
sends it on to the refrigerating tower. 
Each pump requires about three hundred 
horsepower. 

Instead of air pumps, two hydraulic 
ejectors are installed below the conden- 
ser, the cool water from the refrigerator 
tank arriving at the ejectors and passing 
on to the centrifugal pumps. Special at- 
tention has been paid to all details con- 
nected with the condensing plant because 
the output of the turbines depends main- 
ly on the efficiency of the vacuum ob- 
tained in the condenser; the admission 
pressure of the steam being, as stated 
above, only one-fourth atmosphere. 

The cooling water is sent on to the 
refrigerating towers through an _ iron 
pipe about nine hundred millimeters in 
diameter. The refrigerating towers have 
a capacity of twelve hundred cubic me- 
ters per hour; and are naturally of ample 
dimensions, being of natural draught 
type. Two of these towers are in use, 
while a third is being erected. The struc- 
tures are entirely of wood, while the res- 
ervoir under each tower is made of rein- 
forced concrete. The towers are about 
twenty-five meters high, six and a half 
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meters of which are actually occupied 
by cooling structure, the rest being the 
flue for the natural draught. The reser- 
voirs are thirty meters long, and eighteen 
meters wide. The fall in temperature 
given by the towers is about ten degrees 
centigrade. 

The alternators, which are three-phase, 
50-cycle at 3,000 r.p.m., are coupled di- 
rectly to the turbines. The exciting dy- 
namos are co-axial with the alternators. 
It is also possible to excite any of the 
alternators by means of a rotary convert- 
er. Each of the alternators is provided 
with an air filter, the use of which has 
proved very beneficial. 

The connections between the alterna- 
tors and the switchboard consist of alum- 
inum bars running in a special gallery 
under the terrace leading to the generat- 
ing station. The switch-board itself is 
of a very simple type, and contains only 
the essential apparatus for controlling 
the alternators, and running them in par- 
allel. 

The step-up transformers for raising 
the voltage from 4,000 to 36,000 are 
placed in an adjoining building contain- 
ing also the high and low tension switch- 
es, and the lightning arresters. They are 
all of the self-cooling oil type, and the 
high tension range is from 32,000 to 40,- 
000 volts. Another smaller transformer 
station is provided for raising the tension 
from 4,000 volts to 16,000 volts for dis- 
tribution in the region around Larderello. 
These minor lines connect the various 
works, and evonvey power as far as Vol- 
terra. 

As yet but two of the 2,500 kw turbo- 
alternators are used, one of the three 
installed being kept in reserve. It is 
expected that in a short time 5,000 kw 
will be distributed, and steps are being 
taken for the erection of a fourth group, 
so that three turbines may be run, giv- 
ing 7,500 kw. Further experiments are 
also in progress for utilising direct nat- 
ural steam in the turbines. This idea, 
which had been abandoned in the case 
of the Larderello plant, has been taken 
up again in another of the _ society’s 
works at Lago. In that locality a notable 
quantity of natural steam is available, 
and the nature of the soil is specially 
favorable for perforation. A steam well 
at Larderello often takes more than five 
or six months of continuous work be- 
fore it is ready for use, while at Lago 
three or four months may be sufficient, 
and in some cases even less, the well 
being ready for explosion at a smaller 
depth than at Larderello. 

Besides this, recent accurate measure- 
ments and experiments have proved that 
the quantity of gas contained in the 
steam at Lago is notably less than at 
Larderello, the latter being five per cent 
in weight, while the former is only about 
three per cent. Thus one of the difficul- 


ties which forbade the use of direct 
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natural steam, i. e., the presence of gas 
to be removed from the condenser, would 
be in part eliminated. As to the action 
of the gas on the turbine blades, experi- 
ence at Larderello has shown that it is 
certainly not of paramount importance, 
if the right qualities of metal be used, 
and certain precautions taken. 

With regard to the extraction of the 
gases from the condenser, air pumps 
would have to be provided in adequate 
proportions to the gas itself, and while 
these would, of course, require a certain 
amount of driving power (lessening 
thereby the output of the turbines), on 
the other hand the abolition of the evap- 
orators would increase the total efficien- 





VIEW OF THE PLANT 


GENERAL 


On the right are the cooling towers and 
transformer station. 


cy of the system. Jet, instead of surface, 
condensers could also be used, thereby 
reducing the cost of the whole plant, a 
further noticeable reduction being ob- 
tained by the abolition of the evapora- 
tors. Following these considerations, an 
experimental plant has just been com- 
pleted at Lago, by installing there the 
small turbine of 250 kw first used at 
Larderello. 

Signor Plinio Bringhenti, engineer of 
the society, who studied the Larderello 
plant, is experimenting at Lago with a 
new type of separator invented by him 
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for eliminating gas from natural steam, 
before it enters the turbine. If these ex- 
periments give the result that is hoped 
for from them, a decisive step will have 
been taken towards the rational and com- 
plete solution of the problem. Designs 
are being got out for the erection of a 
much larger plant at Lago, capable of 
developing over 10,000 kw. 

The present condition of Italy with 
regard to fuel is well known. For the 
industrial developments of that country, 
all natural sources of energy must be 
turned to account. While the northern 
part of the Italian Peninsula is rich in 
water power, such is not the case in Tus- 
cany, where the water courses from the 
Apennines are subject to long periods 
of drought. Lignite is used as a fuel in 
the large power stat:on of the Soacieta 
Mineraria del Valdarno, and the distilla- 
tion of peat at Orentano, near Lucca, 
produces gas which is utilized in g.; mo- 
tors. Natural gas springs also, nea: Pisa, 
are being used for the illuminat.on of 
that town, and will be used for motive 
power. 

Still the demand for electric power is 
steadily increasing, and the more com- 
plete utilization of the natural steam 
springs cannot fail to prove of the great- 
est importance for meeting this increas- 
ing demand. The courageous initiative 
of Prince Ginori Conti, who has worked 
steadily for years towards the solution 
of the problem of utilizing the natural 
steam springs, is therefore well worthy 
of praise. Following his initiative, other 
studies are also being made for the util- 
ization of latent volcanic energy near 
Naples, at the famous Solfatara of Poz- 
zuoli. No definite previsions can be made 
at present as to the further development 
of these systems, but one is certainly led 
to consider the probability that volcanic 
energies, hitherto only regarded as a 
source of danger, may, in the future, be- 
come beneficial factors in our national 
economy. 


Gas Escapement 










Alternator 


Cel Ie 


Evaporator 
“DO 
ug 
Ch 
ae: 
> 


Sista aes ee eee 


A aa ee 





Pure Water Steam 


S Condensed Water from.Natural Steam 


DIAGRAM SHOWING HOW THE VOLCANIC STEAM IS USED 

















CONDITIONS IN ARGENTINA TODAY 


By WILLIAM F. BENKISER 


Vice-President of The First National Bank of Boston 

same order to another house that may 
promise immediate delivery, feeling that 
in this way he may get at least a part 


When the war broke out, the Argentine 
was one of the first countries to profit. 
It is chiefly an agricultural country. It 
has large herds of cattle, and about 75,- 
000,000 sheep. Its wheat, its meat, its 
hides, its linseed, and its corn were 
among the first commodities to experi- 
ence advances in prices, and although 
the country was obliged to make heavy 
remittances for interest on foreign cap- 
ital invested, I venture to say that ‘the 
net trade balance in her favor for the 
past five years has added at least $300,- 
000,000 to her wealth. 

The Argentine fundamentally is sound. 
In addition to its agricultural resources 
it is rich in raw materials, and reminds 
me very much of our own country. 
There are quebracho, tobacco, oil, sugar, 
and mica. Cotton is making satisfactory 
progress, with the Government’s assis- 
tance. Nutria skins, used in ladies’ fur 
coats, are exported in substantial quanti- 
ties, and are one of the few articles not 
affected by the general depression. Coal 
of satisfactory quality so far has not 
been found, but indications are that 
there are deposits of gas coal in the An- 
des, which can be made available under 
improved transportation facilities. 

Although comparatively little raw ma- 
terial left the country during the second 
half of last year, the situation was not 
grave, and the Government met it in part 
by permitting the Banco de la Nacion to 
loan to ranchers, commission houses, and 
exporters, on the wool and hides accumu- 
lating, for a term of two years.. How- 
ever, the month of August, 1920, added 
to the difficulties of the local producer 
and exporter the troubles of the import- 
er. Europe evidently had spent its avail- 
able cash and had used up the private 
credits granted her by us. The foreign 
markets for South American goods were 
becoming more and more limited, and 
an oversupply had made itself felt in the 
United States. One fine morning in Au- 
gust, 1920, news was cabled to certain 
Argentine representatives of North 
American textile manufacturers announ- 
cing reductions up to 30% on orders 
placed and in process of manufacture. 
This news went the rounds through com- 
mercial houses like wild-fire. Up to then 
the banks had had some minor difficul- 
ties in making collections. for imports, 
owing to the rise in dollar exchange. 
Concessions had to be made either by 
contracting parties sharing the loss in 
exchange or by shippers granting an ex- 
tension of time. The drawee frequently 
showed his good faith by depositing the 
dollar amount in pesos at the current 
rate of exchange as payment on account, 
for merchants and bankers believed that 
the country’s wheat crop available for ex- 


port would quickly re-establish the finan- 
cial equilibrium. 

The manufacturers responsible’ for 
these cables no doubt had in mind that 


- a price reduction on goods in process of 


manufacture would retain orders tor 
them against European or other North 
American competition when price reduc- 
tions would become more general, but 
the effect on the Buenos Aires merchant 
was disastrous. The goods that had 
been taken and paid for during the 


South America—the land of promise 
and opportunity—is an ever growing 
source of raw materials for the world. 
How has it been hit by the recent 
slump in business? Mr. Benkiser, an 


expert on the finances of the Argen- 
tine, answers this question from his 


own experience, and also gives some 
tips on our trading relations with this 
growing Republic.—Editor. 





month showed him immediate losses up 
to 50% and there was no telling where 
the bottom would be. I know that quite 
a lot of orders were cancelled promptly. 
At first reductions were asked on goods 
then arriving, but later on, when the sit- 
uation grew worse, goods were rejected 
absolutely, some of them justly, others 
under mere pretext. 

It would have been better, I feel, if 
we had waited for the Buenos Aires mer- 
chants to request reductions and adjust 
ments in each case. The situation was 
aggravated by our having continued to 
accept orders exactly as during the war, 
although in many lines we had not made 
shipments within the time agreed, for 
we had preferred to supply the home 
market for a quicker turn, and dump in 
South America when this home market 
would no longer absorb. The armistice 
period had taught us no lesson. 

I know of a case—I might say it is one 
of a few only—where merchandise ar- 
rived without previous notice, during De- 
cember, which had been ordered two 
years before, and about which the Buenos 
Aires house had entirely forgotten. It 
was one of the very best houses, and af- 
ter explaining the case to me with a sour 
smile, the bill was paid at the prices 
quoted two years ago; when this house 
might reasonably have taken the position 
that it was not obliged to accept the 
goods. 

If we cannot learn that the foreign 
markets must be treated on the same 
basis as our home market, if we cannot 
set apart a certain percentage of our pro- 
duction for export for regular deliveries, 
I see little hope for the future of our 
foreign business. The Argentine mer- 
chant, when goods do not arrive within 
the time specified, is likely to give the 
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‘more profitable and satisfactory 


of his order. This is how things were 
done during the war. When at last, the 
home market having slumped, everybody 
shipped, we had the crisis with which we 
have become familiar during the past 
three years, and both shipper and cus- 
tomer suffered. 


American branch banks lent their as- 
sistance in trying to adjust difficulties, 
and I might say that for fully two months 
almost my entire time was occupied with 
conferences with shippers’ representa- 
tives and Buenos Aires merchants. In 
flagrant cases in which our manufactur- 
ers had rigidly complied with require- 
ments and where bad faith on the part 
of the customer was evident, if the latter 
was one of our borrowing customers we 
would ask for payment of his loan and 
the removal of his account. While the 
behavior of the Buenos Aires importer 
was in many cases subject to criticism, 
it should be realized that his action was 
inspired by the fact that the abnormal 
drop in prices, in addition to the ex- 
change, spelled utter ruin for him. In 
a number of cases it was more advan- 
tageous for the manufacturer to take 
back his goods or make a very substan- 
tial reduction to save his customer, than 
to insist upon acceptance of the goods at 
the original prices and take a chance on 
what he might obtain out of bankruptcy. 


I think we could work on a mutually 
basis 
by keeping in closer touch with our cus- 
tomers. A native representative is usu- 
ally in close touch with his customers, 
but often does not keep his manufacturer 
well enough informed about the situation, 
and I may say that the manufacturer 
frequently does not guide the policy of 
his foreign sales representative, but is 
satisfied as long as orders come in. 


We should not send men to the Argen- 
tine just because they can speak Spanish. 
We are up against the keenest competi- 
tion from all of Europe and Japan. A 
number of the American concerns which 
have been in the Argentine for some time 
long ago appreciated the situation, and 
their organizations there make a note- 
worthy exception. Where business war- 
rants it, a man from the home office, 
fully familiar with the scope of the plant 
and the policy of the management, and 
a native familiar with the trade make 
an ideal combination. I will not dwell 
upon the elasticity of the European man- 
ufacturer and the rigidness with which 
the American manufacturer, as a rule, 
has been insisting that foreign markets 


(Continued on Page 16!) 





CIVIL ENGINEERING AND CIVILIZATION 


By PROF. EDWARD H. ROCKWELL 


Professor of Civil Engineering, Tufts College, Mass. 


In his Seven Lamps of Architecture, 
Ruskin shows how every form of noble 
architecture is in some sort the embodi- 
ment of the polity, life, history, and re- 
ligious faith of nations, and he asks the 
question, “How many pages of doubtful 
record might we not often spare for a 
few stones left one upon another?” for, as 
he says, there are but two strong con- 
querors of the forgetfulness of men, Poe- 
try and Architecture. 

As used up to the time of Ruskin, the 
term Architecture undoubtedly included 
all forms of engineering construction as 
it certainly did in the time of Vitruvius 
2000 years ago. 

It is commonly believed that engireer- 
ing is a new profession. There are of 
course many branches of engineering 
that are quite new, such as Electrical 
Engineering and the scientific part of 
all engineering, but as an art, certain 
kinds of structural engineering have 
been practiced since civilization began. 
This must have been true for no material 
progress of any sort can occur without 
roads, aqueducts, dams, and bridges, and, 
indeed, there is abundant evidence that 
public works were planned and carried 
out on a scale comparable with those of 
the present, in both Egypt and Babylon- 
ia, long before historic times. The dense 
populations of both these countries, in- 
cluding great cities, were largely depend- 
ent on irrigation, and there is ample 
evidence of complete and _ satisfactory 
systems of.canals including masonry 
dams and large reservoirs, which made 
ancient Babylonia the garden spot of the 
world, rich ia agriculture and prosperous 
from commerce. It is recorded that Alex- 
ander the Great tried to use those canals 
to transport his army but was stopped by 
masonry dams. There is also evidence 
to show that the Nile River and the Red 
Sea were connected by a canal as early 
as 1450 B. C. 

Even earlier than this, perhaps 5000 
B. C., the Egyptians changed the course 
of the Nile by building a dam so that 
the river ran on the eastern side of the 
valley instead of the western, which 
made room to found a city, perhaps 
Memphis or Thebes, and served as a bar- 
rier to the warlike people of the east. 
Somewhat later the Egyptians built a 
great reservoir covering six or seven 
hundred square miles to store the waters 
ox the Nile for the dry seasons. 

Throughout what is now Mesopotamia 
they are today prospecting for oil on the 
sites of numberless ancient and popu- 
lous cities in whose ruins are found the 
remains of immense palaces and temples. 
Here the material of construction was 
mostly brick, and the bricks of Babylon 
with their inscriptions are _ priceless 


books, telling the story of a highly de- 
veloped civilization. These ancient peo- 
ples were familiar with mechanical prin- 
ciples, such as the lever, the inclined 
plane, and the pulley. They had sewer- 
age systems, with brick arches twelve 
to fifteen feet in diameter, in the palaces. 
They were familiar with many astronom- 
ical facts, and may have used telescopes 
since a lens has been found, evidently 
ground on a lethe, and bearing the name 
of Sargon, an ancient ruler. 

There were extensive quarries of fine 
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granite and limestone in Egypt, and most 
of the ruins there are of these materials, 
the masonry being perfectly matched 
and laid without mortar. Most of the 
building construction of these ancient 
times was for the glory or gratification of 
the royal families, and great works were 
possible, without the modern mechanical 
aids of steam and electricity; because 
these rulers did not hesitate to-use their 
despotic power to compel great numbers 
of men to work on these projects. Her- 
odotus tells us that twenty thousand 
workers were employed in erecting a 
single obelisk in Egypt, and that many 
times that number were employed for 
years on the pyramids. 

Enough has been said to show that 


Civil Engineering as an art is one of the 
oldest of the professions. But Civil En- 
gineering was not known as such until 
late in the 18th century; because, until 
that time, engineering and architecture 
were one united profession. It is only 
about one hundred and thirty years since 
diversified interests and increasing scope 
have caused a separation into two pro- 
fessions. 

The first and perhaps best definition 
of Civil Engineering was that written 
by Thomas Tredgold in 1828, and incor- 
porated into the charter of the British 
Institute of Civil Engineers, where it has 
remained unchanged ever since. It is— 
“Civil Engineering is the art of directing 
the great sources of p-wer in nature for 
the use and convenie.ice of man—” The 
term Civil Engineering came into use 
because the word “c:vil” was used to 
differentiate its meaning from Miiitary 
Engineering. 

Although, having been practiced as an 
art for six or seven thousand years, it is 
only during the last century that the sci- 
entific and mathematical basis of Civil 
Engineering has been discovered and de- 
veloped. For almost 99% of its lifetime 
Civil Engineering has been empirical and 
experimental. It has now also become 
scientific and rational, and, as such, eco- 
nomic; that is, it can now scientifically 
adjust the means to the end and make 
the cost commensurate with the service. 

As early as 5000 B. C. the Egyptians 
had already accomplished in the Temple 
of Karnak an architectural feat of such 
magnitude that it has compelled the ad- 
miration and wonder of all succeeding 
generations. The main hall was 1200 by 
420 feet, and in the chief hall of the tem- 
ple some of the original 134 massive 
columns are still left. These columns 
were monoliths 70 feet high, 11 feet in 
diameter, and weighed nearly 500 tons 
each. They were all brought 500 miles 
down the Nile and put in place, a feat 
not easy to duplicate even with our ma- 
chinery of today. 

About a thousand years later, or about 

(Continued on Page 156) 





THE HELL GATE ARCH BRIDGE 


This, the largest arch span in the world, represents the finest type of American bridge 
engineering. 
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STORAGE BATTERY LOCOMOTIVES IN MINES 


By E. V. DAVELER, General Superintendent, and R. E. RENZ, Chief Electrician, 


Butte and Superior Mining Company, Butte, Montana 


The use of the storage battery loco- 
motive for hauling in the metal mines of 
the west has been on the increase stead- 
ily from 1913 until the recent depression 
in the mining industry. The demand for 
more efficient operations in underground 
haulage has resulted in all operators giv- 
ing very serious consideration to this 
phase of mining operations. The differ- 
ent methods of underground haulage may 
be classed as follows: hand tramming, 
mule tramming, and hauling by both 
trolley and by storage battery locomo- 
tives. Hand tramming and mule tram- 
ming will of course always have their 
own field when the tonnage from any 
one level is not sufficient to warrant the 
use of motor haulage. Hauling by trol- 
ley locomotive is well suited to long 
hauls underground where there is a large 
tonnage and ample head room, and 
where the ground is readily held in 
place. The storage battery locomotive 
has its particular field in that it can op- 
erate in drifts or haulage ways with a 
minimum of head room, can handle both 
large and small loads, and can easily be 
moved from one level to another when 
mining operations demand it. It can fit 
into any of the particular fields of the 
other common methods of underground 
haulage. In considering the applications 
of hauling with storage battery locomo- 
tives, the authors of this paper will con- 
sider especially mines in which they 
have had experience with them. 

In the Butte and Superior Mining Com- 
pany mine at Butte, Montana, under- 
ground haulage with storage battery lo- 
comotives has been very successful. The 
mine has been operated down to the 2,300 
foot level, with mining operations car- 
ried on from the 800 to the 2,300 foot 
level in the last nine years. The ore 
bodies are very wide and the ground 
very heavy, causing a considerable shift- 
ing of the grade.on the haulage levels 
and making it unfavorable to maintain 
economically a constant height of the 
haulage ways. Due to this condition all 
haulage ways are narrow and low. 

In the early part of 1913 it became evi- 
dent that, in order to deliver the required 
tonnage to the one shaft then operating, 
some form of power haulage was neces- 
sary. Hand tramming, due to the grade 
variations in the levels, had become very 
inefficient; in fact in some places it was 
impossible for trammers to push one 
loaded car. ‘A. study of the -sittiation 
showed that trolley haulage was out of 
the question as the drifts were too low, 
and the upkeep on the trolley system 
under the mining conditions would be 
prohibitive. The low drifts made the 
trolley system very dangerous for work- 
men and the moving ground caused a 


liability of fire. The only method of elec- 
trical tramming left was the storage bat- 
tery locomotive system, which at that 


time, early in 1913, was in the experi- 


mental stage. However, it was decided 
to try it out, and two Jeffrey storage hat- 
tery locomotives were installed early in 
1913, and two additional locomotives :n 
1914. On the type secured the chassis 
weighed 3% tons, and the battery 1 ton. 
The locomotives were 11 feet long, 32 
inches wide, with a 36 inch wheel base, 


We used to hear of the horseless age, 
but now we hear more and more about 
the electrical age. Just as in our 
cities the horse-cars have given way 
to the electric trolley, now the mules 
far below the surface of the earth in 


our mines are yielding to the electric 
storage battery locomotive.—Editor. 





and ran on an 18 inch gauge track. The 
draw bar pull was 1500 pounds. They 
were equipped with two sets of batteries, 
one to be used while the other was 
charging, giving continuous service for 
the locomotive. Each battery consisted 
of 63-A4 Edison cells having a capacity 
of 150 ampere hours and an average volt- 
age of 75. The locomotives were equip- 
ped with two motors, each geared by 
means of worm gears to a separate set 
of drive wheels. With this construction 
it was possible to keep the maximum 
width down to 32 inches. The locomo- 
tives have a speed of 4 miles per hour, 
modern headlights with 94 watt focus- 
ing type lamps, and foot bells. The con- 
trol is standard series-parallel control 
with resistance points between. 

For a year the operations were per- 
fectly satisfactory, but about this time 
it was discovered that in wet levels the 
storage battery cells would ground, and 
that,due to electrolysis, the steel con- 
tainers were eaten away, causing leakage. 
This was due to insufficient insulation 
between cell and battery box, and was 
remedied by mounting the individual 
cells on porcelain blocks. This method 
of insulation is still in use, although the 
Edison Company has devised a method 
of insulation by rubber bushings which is 
apparently as satisfactory. 

Early in 1917 the work required of 
the locomotives became very heavy, and 
it was necessary to change the A4 bat- 
teries before the shift was finished. 
These cells were then replaced with A6 
cells with an ampere hour capacity of 
225. The number of cells to a battery 
was increased from 63 to 66, and later 
to 72, which is the greatest kilowatt 
capacity that can be accommodated on 
the present type of motors. This has im- 
proved the efficiency of the locomotives 
materially, as the voltage at end of dis- 
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charge holds up better, and greater loads 
at higher speeds can be handled. 

One big advantage of the storage bat- 
tery locomotives is their almost entire 
freedom from electrical troubles such as 
grounds and shorts in armatures and 
field coils. Due to the voltage being only 
75 to 80 volts, there is very little danger 
from accidental contacts. As originally 
built, leads were connected to locomo- 
tives by means of terminal screws, and 
there was always the possibility of the 
motorman burning himself when chang- 
ing batteries. There was also the chance 
that he would not screw up the termin- 
als, thus causing a loss of power and the 
eventual burning up of the terminals. 
This has been changed by replacing the 
terminal screws with a plug type contact, 
so doing away with all danger from burn- 
ing and poor contacts. Another bad fea- 
ture was the danger of the cover to the 
battery box being jarred out of position 
and catching on timber posts, in which 
case the life of the motorman would be 
endangered. It did happen in one case, 
but as the locomotive was traveling slow- 
ly the motorman shut off the power and 
escaped serious injury. This fault has 
been remedied by bolting angle pieces 
on the battery box so that the cover 
could only be put on in one way, and 
was then held securely in place. As 
originally furnished, switches, fuses, and 
instruments were mounted on a panel in 
front of the motorman. This also has 
been changed and all exposed parts en- 
closed in metal boxes of substantial con- 
striction. Due to the small width of 
the locomotives and drifts there was al- 
ways danger of part of the motorman’s 
body extending over the side of the loco- 
motive, and consequently danger of his 
being caught on timbers and badly hurt. 
To correct this, all locomotives are now 
equipped with a sheet iron guard so that 
the motorman, intentionally or otherwise, 
cannot have part of his body extending 
over the side. 

The locomotives furnished were not 
equipped with charging meters but San- 
gamo ampere hour meters with compen- 
sation shunts which register ampere hour 
discharge, and on charge compensate 
for losses, measure proper charge, and 
automatically cut off charging current 
at the proper time, have been added. 
This helps materially in maintaining 
batteries in proper condition and reduces 
the consumption of distilled water. The 
most regular and careful inspection and 
attendance must be given the batteries. 
They should be regularly filled with dis- 
tilled water, kept free from moisture and 
dirt, and tops well covered with vase- 
line to keep salts from creeping and 
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THE MANUFACTURE OF WRITING PAPER 


By H. H. HANSON, ’12 


In Charge of Technical Department, Eastern Manufacturing Company, Bangor, Maine 
Illustrated By Courtesy of American Writing Paper Company, Holyoke, Mass. 


Writing papers may be classed in four 
general groups; “Bonds,” “Ledgers,” 
“Fines,” and “Linen Finished Papers.” 
3onds are the hard, snappy papers com- 
monly used for business letter heads, etc. 
Ledgers are smooth, heavy papers, 
used for ledgers, writing books, etc. 
Fines are smooth writing papers 
similar to bonds except that they are 
of a somewhat softer texture and 
have a higher finish; and finally, lin- 
en finished papers are those so-called 
“Linens” comprising the usual grades 
of paper. 

Formerly only rags were used in 
the manufacture of writing papers, 
but during the last fifty years wood 
pulp has been used on an ever in- 
creasing scale. The best writing pa- 
pers are still made from rags, but the 
majority contain large amounts of 
“sulphite” or “soda” pulp or both. The 
wood pulp paper is just as good for most 
purposes but lacks the strength and tone 
of a rag paper and deteriorates in color 
with age. 

Bond and ledger papers are usually 
made from a mixture of rags and sul- 





THE BEATERS 
Here the fibres are cut and frayed by blades 
on the roll and plate. 


phite pulp, giving a strong sheet of paper. 
Fines and linens usually contain soda 
pulp, which is short fibered and soft, and 
which helps the folding quality and 
opacity of the paper. Filler, consisting 
of tale, clay, or gypsum, is added to fur- 
ther increase the opacity and weight. 
Rosin and size in the form of an emul- 
sion is mixed with the pulp, and then 
precipitated on the fibres by the addition 
of alum, to give the paper resistance to 
ink penetration. All papers except blot- 
ting and filter papers contain rosin size. 

The preparation and mixing of the 
raw materials to get them into the prop- 
er condition for the formation of a web 
of paper is carried out as follows,—the 
desired mixture of pulp with about 
twenty times its weight of water, called 
the furnish, is put into a machine known 
as the beater, or beater engine. This 


machine is an oval shaped tub with semi- 
circular ends divided lengthwise by a 
partition called mid-feather, which, how- 
ever, does not extend the full length of 
the machine but permits the passage of 





THE REFINING ENGINE 

This machine contains two sets of knives 
which cut the stock to uniform length. 
the pulp around its ends. In one of the 
two channels into which the vessel is 
thus divided, a heavy revolving roll is 
fitted, provided with a number of radial 
knives set into its periphery and parallel 
to its axis. On the floor of this channel 
immediately under the axis of the roll 
is a fixed “bed-plate’” also pro- 
vided with projecting knives, 
which are set parallel or at a 
a slight angle with those on the 
roll. The distance between the 
knives in the roll and those in 
the bed-plate may be altered as 
required, by means of an adjust- 
ing screw which lowers and 
raises the roll. As the roll re- 
volves, its knives, acting as pro- 
pellors, throw the stock down- 
ward between themselves and 
the bed-plate knives. The action 
mixes the stock, cuts it 
to the desired fibre length 
and “hydrates” it. The hydration 
of pulp is a science in itself. It 
is, in fact, a semi-chemical union 
between the cellulose fibre and 
water which acts very much as a 
jell cementing the fibres together 
when the sheet of paper is 
formed and dried. The rotation 
of the roll further propels the 
stock around the beater, so that 
all fibres are acted upon a num- 
ber of times. It is evident that 
the shorter the distance between 
the knives of the roll and those 
of the bed-plate, the harsher will be the 
action on the pulp. 

After the stock has reached the de- 
sired condition in the beater it passes 
through a refining engine (Jordan en- 
gine) consisting of a cone carrying ra- 
dial knives which revolve inside a con- 
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ical shell, completely lined with knives, 

set at an angle with the knives of the 

cone. The action of the refining engine 

is similar to that of a beater in so far as 

hydration and fibre length are concerned, 
but more effective and easier of con- 
trol, so that the stock can be brought 
to just the proper condition for the dif- 
ferent grades of paper to be made. The 
stock is now ready for the paper ma- 
chine. 

The web forming mechanism of a 
paper machine consists essentially of 
an endless belt of fine mesh wire 
cloth, stretched in a horizontal posi- 
tion over two revolving rolls about 
eighteen inches in diameter, the dis- 
tance between the rolls varying with 
the size of the machine from twenty 
to fifty feet, and the width of the 
“wire” from sixty to two hundred 

inches. One of the rolls, called the 
breast roll, is set in a movable mechan- 
ism by which this whole end of the wire 
is made to vibrate horizontally in a di- 
rection at right angles to its length. The 
stock is pumped through a set of screens 
to remove dirt and bunches of fibre, and 
flows from these screens over the breast 
roll onto the wire. As it is carried along 
on the wire, the shaking motion weaves 
and intertwines the fibre, and at the 
same time most of the water drains 
through. The water is further removed 
by the action of suction boxes set imme- 
diately under the wire and in contact 
with it. 

If any pattern or name (water mark) 
is desired on the paper it is produced by 
means of a light skeleton roll, on which 
the desired pattern is made by means of 
raised wires. The roll is set up in ad- 





THE PAPER MACHINE WET END 


The stock passes through screens which 
oe dirt and knots, and then flows onto 
the wire. 


justable bearings so that it presses 
slightly on the moist web of paper. The 
roll is made to revolve by the friction of 
its contact with the wire, and thus 
leaves its impression at definite inter- 
vals. : 

(Continued on Page 158) 





Studying Size of Stars.—The discovery 
of the existence of greater stars than 
Betelgeuse, the giant star whose diame- 
ter was measured as 300,000,000 miles, 
was recently announced by Professor Al- 
bert A. Michelson. Antares, a star in the 
constellation of Scorpio, was named as 
one of the super-stars, but its exact size 
has not yet been determined. Other 
stars whose magnitude may surpass eith- 
er of these are to-be measured by means 
of Professor Michelson’s new interfero- 
meter. 


The Use of Helium in lighter-than-air 
work is soon to be put to actual test by 
the Navy Department when it will inflate 
a dirigible with this gas. Chemists who 
have made a study of helium welcome 
these tests, both in order that their own 
theories may be proved and that much 
new data may be obtained from such 
large scale tests. It is estimated that 
helium diffuses through a fabric at about 
seventy-five per cent of the rate of hy- 
drogen diffusion. This fact alone is 
enough to make up for their difference 
in lifting powers. Moreover, owing to 
the non-inflammability of the gas it will 
be possible to put the engines up in the 
framework of the dirigible and thus 
secure a direct drive and increase the 
speed for any given horsepower. Because 
of the comparative scarcity of the gas it 
will be necessary to make improvements 
in the design of dirigibles to prevent the 
waste of the gas by valving. 


Oil Shale.—Several large deposits of oil 
shale have recently been discovered in 
Tasmania, and the new fields are now be- 
ing exploited. The crude oil extracted 
from these shales has been found to con- 
tain a high percentage of gasoline, 16 
per cent being recoverable. Laboratory 
tests have proved that the oil can be ex- 
tracted without destructive distillation 
and some interesting developments may 
be expected. 


An Electric Flashlight which, instead 
of using a battery, makes use of an 
induced current, is the invention of a 
Massachusetts man. His flashlight resem- 
bles closely those at present on the mar- 
ket except that it has a projecting handle 
or lever which is grasped by the fingers 
of the holder. The back and forth mo- 
tion of this handle moves .a magnet in- 
side the case in such a manner that a 
current is induced in the lamp circuit, 
causing the lamp to glow brightly. The 
inventor claims that such a flashlight 
will have a life of five years. Moreover, 
the light may be used under water and 
should prove of great use to divers. 


The Alabama Power Company has ob- 
tained a temporary lease of power plant 
No. 2 of the Muscle Shoals project. The 
lease was made in order that the Ala- 


MONTHLY NEWS 


bama company might supply power prin- 
cipally to mills in Georgia, Alabama, and 
the Carolinas. Because of the drought in 
those states, the mills, which rely upon 
water power, have been forced to close 
down or to buy power from the Ala- 
bama company. But the latter company 
was also affected by the drought as most 
of its stations are hydro-electric plants. 
The plant leased is a steam plant and 
capable of generating 90,000 horsepower. 


Recording Heartbeats.—Perfection of 
a device which will record the sound of 
a human breath or a heart beat on a 
steel wire from which they can be re- 
produced at, all times, is announced by 
the Bureau of Standards. The device 
comprises the use of an ordinary tele- 
phone transmitter and a stethoscope, the 
current generated by the beat of the 
heart being ‘amplified and connected 
with a steel wire telegraphone, which has 
the different sounds impressed upon its 
spool of wire in the form of varying de- 
grees of magnetism.” 


Camphor from Turpentine.—Professor 
P. Giraudet, of the University of Paris 
and Loyola University of New Orleans, 
has announced the discovery of a process 
for the manufacture of synthetic cam- 
phor from turpentine. Application has 
been filed for a patent which will relieve 
the country from the present Japanese 
monopoly. 


An Electric Cannon based on the fact 
that a conductor carrying a current will 
travel across a magnetic field has been 
developed by a Frenchman. A model of 
the gun has been built and gives a muz- 
zle velocity of 200 meters per second to 
a 50 gram projectile. Since the gun 
windings are used but a fraction of a 
second, huge amounts of current can be 
employed. Further details can be found 
in the. Revue Generale de lV Electricité. 


Australian Irrigation Scheme.—The 
first step in a giant irrigation scheme 
for Southern Australia was recently tak- 
en with the completion of the first of a 
series of twenty-six locks and weirs 
along the Murray River. The system 
will extend over a distance along the 
river of 1,066 miles; and the total expen- 
diture will be in the neighborhood of 
$35,000,000. The work is being carried 
on by the various state governments in 
conjunction with the federal government 
of Australia. 


The Power Companies of California are 
now in the midst of an era of construc- 
tion, and it is calculated that within ten 
years they will have added 1,500,000 
horsepower to the available electric en- 
ergy in the state. Most of this increase 


will be brought about by the develop- 
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ment of the water power resources of the 
state, for which the companies concerned 
have agreed to spend $600,000,000 during 
the next ten years. During the last two 
years 300,000 horsepower has been add- 
ed to the available electrical energy, and 
at present there is 250,000 horsepower 
under construction. Among the new units 
is the natural gas burning plant of the 
San Joaquin Light and Power Corpora- 
tion, which has a capacity of 20,000 
horsepower. The largest single develop- 
ment is the Pit River Project of the Pa- 
cific Gas and Electric Company, which 
when completed will develop a total of 
600,000 horsepower. One unit of this sys- 
tem is at present completed, and two are 
now under construction. Their total ca- 
pacity will be over one-tenth of that of 
the entire system. A noteworthy feature 
of this project is the 220,000 volt trans- 
mission line which is 205 miles long. The 
Anaconda Mining Company is now manu- 
facturing 67,000 miles of copper wire to 
be woven into rope-lay cable of special 
design made up of seven strands of seven 
wires each. This cable will be 0.92 inch- 
es in diameter and will be used on this 
transmission line. 


The St. Lawrence Project.—In a re- 
cent report tendered to the International 
Joint Commission the cost of making 
the St. Lawrence River navigable to deep 
sea vessels from Lake Ontario to Mon- 
treal was set at $253,000,000. The im- 
provements suggested in the report pro- 
vided for a channel depth of 25 feet, a 
series of nine locks, 33 miles of: canals, 
40 miles of lake channel, and 108 miles 
of river channel. The recommendations 
also contemplated the development of a 
power plant capable of producing 1,464,- 
000 horsepower, or 40% of the potential 
power in the St. Lawrence. The plant is 
to be located on a great dam at Long 
Sault Rapids, near Ogdensburg, N. Y. 


A New Type of Submarine Motive 
Plant, a combination of gas and electric 
propulsion, will be put in three Ameri- 
can submarines of the ‘“V” type, two of 
which have just been laid down at the 
Portsmouth, N. H., Navy Yard. Naval 
engineers are watching the construction 
with great interest because of their ex- 
pectation that improved operation of sub- 
mersible warcraft will result from the 
new power plant. A cruising radius of 
10,000 miles is said to be one possibility. 
These new submarines, 300 feet long, are 
to be equipped with four six-cylinder gas 
engines, giving a total of 6500 horse- 
power. These engines will run the boats 
on the surface and at the same time gen- 
erate in, direct connected dynamos, cur- 
rent which will be used to charge the 
storage batteries and which will later 
on be used in propelling the boat while 
submerged through the same dynamos. 





December, 1921 


Super-Power Survey.—Adoption of a ti- 
tanic scheme for consolidating the gene- 
ration and distribution of electric power 
in the industrial region between Boston 
and Washington is urged in a report 
based upon a Federal super-power survey 
which was recently transmitted to Pres- 
ident Harding by Secretary of the Inter- 
ior Fall. When completed the plan will 
mean a saving annually of 50 million tons 
of coal and a reduction each year of 
$190,000,000 in power bills. The terri- 
tory covered by the survey extends about 
150 miles inland and includes the New 
England States, New York, New Jersey, 
Pennsylvania, Delaware, and Maryland. 
This region, which is called the ‘work- 
shop of our country,” contains 18 rail- 
roads, 315 electric utilities, and 96,000 in- 
dustrial plants. 

Adoption of the plan will mean a par- 
tial realization of the long-cherished 
dream of railroad electrification. About 
19,000 of the 36,000 miles of main line 
could be electrified at a cost of half a 
billion dollars, but at an annual saving 
of fourteen per cent. 

Primarily, economy of investment and 
operation are the two ends sought by the 
plan. Its outstanding features would be 
a great network of interconnecting trans- 
mission lines, linking up several large 
central steam and hydro-electric gener- 
ating plants with the important distribu- 
tion centers from which power would be 
distributed to the individual user through 
enormous sub-stations. While the cost of 
construction of such a vast network 
would be enormous, yet the savings and 
profits which members of the engineering 
profession claim for it would in a com- 
paratively short time more than pay for 
the investment. Details of this scheme 
have been published in previous issues 
of the Tech Engineering News. 


By means of a Catapulting Device the 
N-9, a two-seater hydroairplane, was re- 
cently successfully launched into the air 
at a speed of 48 miles per hour from a 
standing start. As part of a series of 
government tests at the Philadelphia 
Navy Yard the experiment proved that 
aircraft can be launched from battleships 
equipped with catapults on the turrets, 
and it is proposed to so equip all our 
battleships. The catapult consists of a 
grooved track fifty feet long in which-a 
cradle is fitted. The cradle, bearing the 
seaplane, is pulled by an endless chain 
from a dead stop to full speed. As the 
cradle is stopped abruptly at the outer 
end of the track a powerful pneumatic 
engine quickly swings the cradle around, 
and hurls the plane into the air. The 
engines of the plane are running through- 
out the launching and the plane dips only 
a few feet after being launched. The cat- 
apult was built and the tests carried out 
under the supervision of Commander H. 
C. Richardson ’06 and Commander G. C. 
Westervelt ’08. 
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The Delaware River Bridge between 
Philadelphia and Camden is soon to be 
under construction, according to the 
plans of the Philadelphia Board of En- 
gineers. Work is to start immediately 
upon the two huge caissons to be used 
in the construction of the piers for the 
bridge. The caissons will be 70 by 140 
feet, built of steel and braced with the 
utmost care to withstand the enormous 
pressure involved. The two piers will 
rest on bed rock and from them will rise 
the twin towers of special construction. 
The towers are of the so-called elastic 
type, the gigantic 30-inch cables being 
fastened to the tops of the towers in- 
stead of passing over the towers on roll- 
ers. All stresses due to the varying 
loads on the bridge are taken up by the 
elasticity of the towers themselves, the 
total range of movement at the top of 
each tower being over three feet. This 
new system of construction eliminates 
the tremendous friction of the roller 
method of cable suspension, and gives 
more graceful lines to the towers them- 
selves. The cables for the new bridge, 
the largest ever used in bridge construc- 
tion, will be made waterproof by gal- 
vanizing the individual strands. 


The American Navy’s powerful radio 
station at Annapolis has been in direct 
communication with Japan, exchanging 
wireless signals with the powerful new 
Japanese station at Iwaki, 8,000 miles dis- 
tant. Annapolis had made many previous 
attempts to reach Iwaki and failed; and 
the connection this time was obtained 
accidentally. A naval operator, while 
calling San Diego, received a faint signal 
on San Diego’s wave, but found it to be- 
from the Japanese station. Naval ex- 
perts were astounded that the connec- 
tion had been made, and now attribute 
it to atmospheric conditions since sub- 
sequent attempts to reach Iwaki have 
failed. 


Oil Operators in the Duncan oil dis- 
trict, one of the newest fields in Okla- 
homa, have been forced to discontinue 
drilling operations for an unusual rea- 
son. A ten weeks’ drought which west- 
ern Oklahoma. has' experienced has 
caused a lack of water. Since it is im- 
possible to drill oil wells without water 
for the boilers, arrangements are being 
made for laying a pipe line from a lake 
40 miles distant, an enterprise which 
has never before been undertaken in Ok- 
lahoma oil territory. 


A Chemical Solution which not only 
renders cotton immune to damage by 
vegetable rot, but also makes it absolute- 
ly fireproof, has been discovered by a 
Southern chemist. The yearly loss due 
to these two agencies is fully $250,000,- 
000, an amount which the new discovery 
may save. The solution will not injure 
the strength of the fibre or its spinning 
or dyeing qualities. 
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Searchlight for Mt. Tamalpais, Cal.— 
We learn from San Francisco that Mt. 
Tamalpais is to have a powerful search- 
light. The mountain is directly across 
the Golden Gate from the city and is 
2,500 feet high. A sixty-inch, high in- 
tensity searchlight is to be installed on 
the summit, commanding an unobstructed 
view of the country. The searchlight is 
500 times more powerful than the larg- 
est locomotive headlight, and on a clear 
night will pick up a ship twelve. miles 
distant. The beam of light will be vis- 
ible at a distance of one hundred miles. 


The San Francisco Bridge Commission 
has reported itself in favor of a combined 
bridge, fill, and tunnel across. San Fran- 
cisco Bay between San Francisco and 
Oakland. The proposed structure will 
be six miles in: length. The tunnel will 
start at the San Francisco end, run 
2,500 feet at a depth sufficient to give a 
mean low water depth-of forty feet in 
the channel. It will then rise up and 
continue in the form of an 11,500 foot 
steel bridge across the shoal part of the 
bay. A concrete pile and slab trestle, 
3,600 feet in length, will carry the road- 
way across the deeper water at the other 
end of the bay. The roadway will be 
carried across the marsh land into Oak- 
land on a 12,000 foot fill. Plans call for 
a combination vehicular and railroad 
structure.. The greatest difficulty to. be 
overcome is the matter of ventilating 
the tunnel. 


The Tunnel of the Pacific Gas and 
Electric-Company, that is to divert the 
greater part of Fall. River through a 
mountain ridge to the company’s power 
plant, lacks only. 1,800 feet of being com- 
pleted. The finished tunnel, which willk’be 
10,160 feet long, is to be cement lined. 
Contractors estimate that 32,000 barrels 
of cement will be required. 


The Yacht Carnegie, making a mag- 
netic survey of the earth for the Carne- 
gie Institute of Washington, is now near- 
ing the end of its 65,000 mile voyage. In 
addition to the survey for practical pur- 
poses, the staff of the yacht is making . 
observations of a purely scientific na- 
ture. These observations include the 
measurement of the amount of electricity 
in the air and of the amount of radium in 
sea water. The whole study is in the 
field of terrestrial magnetism and the 
chief object is to determine as closely 
as possible the nature of magnetism, and 
how its effects and changes may be-meas- 
ured and predicted. The Carnegie is an 
entirely non-magnetic vessel, constructed 
and equipped with virtually no iron, steel 
or other magnetic substances. She is a 
sailing vessel having a small auxiliary 
engine capable of making four knots. 
The engine and galley stove are of brass 
and the anchors of bronze. In the build- 
ing of the hull only locust spikes were 
used. 
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DOCTOR NICHOLS 





It is with deep regret that we have 
just learned of the resignation of Doctor 
Nichols from the Presidency of the In- 
stitute on account of ill-health. In this 
noted scientist and educator we had 
found a worthy successor to Doctor Mac- 
Laurin, one well fitted in every way to 
carry on Technology traditions and place 
the Institute more than ever in the fore- 
front of scientific and technical schools. 
Now every Technology man must feel 
that we are doubly unfortunate in los- 
ing him so soon, even before he had 
taken up his work here. His career and 
achievements in the fields of Science and 
Education are well known to all of us; 
to repeat them here would be superfiu- 
ous. 

In bidding him “Good-bye” we can only 
reiterate our sense of Technology’s loss, 
and wish Doctor Nichols a speedy and 
complete recovery of his health and 
every success in his future work. 
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COURSE X-B 





Technology has played a very large 
part in the development of the science 
of Chemical Engineering. It hag led in 
the creation of new courses in this field. 
Although Course X itself is not old and 
Course X-A, leading to a master’s de- 
gree, is younger still, the Department 
has recently founded a third course to 
be known as X-B. This new option 
combines in large degree the best fea- 
tures of the two older courses inasmuch 
as it includes practically every subject 
in the Course X curriculum as well as 
the regular X-A field course in The 
School of Chemical Engineering Prac- 
tice, located at Buffalo, Bangor, and Bos- 
ton. Unlike the five year course, X-B 
will lead directly only to the degree of 
Bachelor. 

At present the infant of the family of 
Institute courses, X-B, is likely to become 
very popular, especially among men who 
cannot spend more than four years at 
the Institute, who, however, appreciate 
the value of the field training. Such a 
training means contact with many phas- 
es of industry which otherwise would be 
as a sealed book. An opportunity is af- 
forded to rub shoulders with foremen 
and laborers, to gain clearer perceptions 
of how the wheels actually turn, to ap- 
preciate the activities and opportunities 
afforded by various specialized fields. 
Soap, steel, abrasives, paper, leather, 
rubber, sugar, and heavy chemicals—all 
are industries in which X-B men are to 
study. Obviously such training broadens 
a man’s perspective more than any other 
experience which he might possibly have. 

Unless indications are all wrong, this 
new course is destined to accomplish 
great good. It is designed to be a man- 
making course. It will knock many 
vague idealistic notions out of the em- 
bryo engineer’s head and give him a 
practical bed-rock foundation on which 
to work after finding himself. The para- 
mount value of this or any similar 
course lies in making this discovery of 
a congenial vocation possible. It seems 
highly probable that X-B will succeed 
excellently in preventing mis-fits. It is 
to be hoped that the apparently justifi- 
able confidence which the Department 
holds out for the success of X-B is in 
every way fulfilled. 


PROFIT AND LOSS 





America lays her cards on the table! 
Straight from the shoulder comes Secre- 
tary Hughes’ proposal for sweeping re- 
ductions in naval armament. And in rec- 
ord time, the representatives of all the 
great Powers return their answer: hearty 
approval, and acceptance in spirit and 
principle. So it would seem that the 
Washington Conference had, in two days, 
accomplished the purpose expressed in 
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its official title. Just how complete the 
ultimate acceptance of America’s pro- 
posal will be, and what disposition will 
be made of the troublesome Far East- 
ern questions, it is now impossible to 
predict, but, assuming that present indi- 
cations with regard to disarmament are 
correct, it might be well for every good 
American citizen to consider the benefits 
which his country is expected to derive 
from the proposed “naval holiday.” 

At the outset, these benefits would be 
conspicuous largely by their absence. A 
million or more technical experts of the 
navy would be thrown out of work, and 
the capital loss of ships and navy yards 
would be no inconsiderable sum. But 
this capital loss has been taken into ac- 
count as one of the principal sacrifices 
that America must make, and as it is 
predicted by business men all over the 
country that recovery of trade and cred- 
it, and relief of unemployment would fol- 
low closely upon the declaration of a 
naval truce, the temporary addition of 
the band of technical naval experts to 
the ranks of the unemployed should not 
be considered as a serious objection to a 
reduction in the size of America’s navy. 

The real benefit derived by America 
would be the ultimate saving of from 
25 to 30% of the present annual expen- 
ditures of the government, or an amount 
exceeding one billion dollars. And the 
magnitude and variety of public works 
which could be created by an annual 
appropriation of one billion dollars are 
well-nigh inconceivable. At present, pub- 
lic welfare and public works are receiv- 
ing only 4% of the total annual income 
of four billion dollars, but if a billion 
dollars a year could be turned into these 
channels of useful productiun, it would 
be possible, according to Mr. Hudson 
Maxim, writing in “Current Opinion,’ to 
build, with one year’s allotment, a net- 
work of 25,000 miles of concrete roads 
in this country, five transcontinental 
highways from coast to coast and six 
running north and south; we could ca- 
nalize the St. Lawrence River and thus 
make seaports of all the Great Lakes 
cities, providing a new and extremely 
profitable source of outlet for the prod- 
ucts of the entire West; we could fi- 
nance, with a billion and a quarter dol- 
lars, the proposed ‘‘super-power” scheme 
for providing the entire Eastern sea- 
board with hydro-electric power; and we 
could reclaim by irrigation vast areas of 
arid land in the far West. All of these 
projects involve the creation of new eco- 
nomic values many times in excess of 
the original investment. Turning to 
schemes of lesser magnitude, we read 
in the “Literary Digest” that forty mil- 
lion dollars, the cost of one modern bat- 
tleship, is sufficient to endow four uni- 
versities of the size of Princeton, or to 
build a town of 8,000 homes at an average 
cost of $5,000 apiece. 
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In counting the cost of any great for- 
ward humanitarian movement, we must 
not stop with its immediate effects, we 
must look into the future, and realize 
that, in the present case of disarma- 
ment, though it may at first visit hard- 
ships upon certain classes in the com- 
munity, and though its beneficial effects 
may not become apparent for two, three, 
or even five years, yet in reality, those 
beneficial effects do exist, their existence 
has been appreciated by the far-sighted 
souls who have taken this great step for 
the welfare of future generations, and 
their final advent will be well worth the 
sacrifices necessary to bring them about. 


THE MOTOR TRUCK VERSUS THE 
RAILROAD 





The old question, “Who pays the 
freight?”, is again becoming very promi- 
nent now that the public feels the after- 
war pinch of business depression and in- 
dustrial stagnation. Because it has been 
convenient to unload the blame for this 
onto the railroads many people have 
not hesitated in so doing, and now busi- 
ness men hail the motor truck as the 
panacea for all ills—an admirable solu- 
tion of a difficult problem! 

Over a delinite area, it is undoubtedly 
true that the motor truck is a more sat- 
isfactory carrier than the railroad. Econ- 
omy of time, of terminal facilities, and 
of handling, are factors which make 
supremacy of the truck manifest. More- 
over, the original capital expenditure 
and later the maintenace and deprecia- 
tion charges are less for truck transpor- 
tation. Apparently, therefore, the con- 
clusion that the transportation problem 
is best handled by the motor truck is 
justifiable. 

If this were the entire story, all would 
be well. Unfortunately a closer analy- 
sis reveals other facts which have a very 
definite effect upon the magnitude and 
disposition of the true cost of motor 
freight. The railroads must maintain 
an expensive right-of-way upon which 
they are taxed very heavily, in many 
cases excessively. Who pays for the 
right-of-way which the trucks use? In 
Massachusetts the general public pays 
more than half the cost of highway main- 
tenance, yet the trucks derive over 90% 
of the benefit. In other words, motor 
transport agencies pass on the real cost 
of transportation to every tax payer of 
the entire state. Is it at all strange, 
therefore, that the interests in favor of 
this mode of transportation are keenly 
opposed to any change in the disposition 
of taxes which will force them to pay 
their just share of highway costs? It 
requires little imagination on their part 
to realize that if their rates were to be 
increased to cover this added cost the 
bite would in many cases be taken out 
of their competition with the railroads. 
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Not many years ago the jitney proved 
a fair-weather friend of the public when 
competition was on with the street rail- 
ways. At present the motor truck must 
be put to the test. Let the motor truck 
owners pay for the damage they do to 
the roads; let the parties directly con- 
cerned pay for the freight, and if the mo- 
tor truck is a better method of transpor- 
tation for short or long haul freight it 
can and will survive and be of even 
greater service to the community than 
when subsidized by public expenditures. 


GRADES VS ABILITY 





Under a system where grades as de- 
termined by examinations form a stand- 
ard, the question of the significance of 
these results is often raised. In general, 
the conclusion seems to be reached that 
men who rank high in the knowledge of 
fundamentals also rank high in charac- 
ter, judgment, and efficiency. 

However, from an observation of stu- 
dents and graduates, it would appear 
that these standards are not always ex- 
act. Grades, as determined by examin- 
ations in large sections are not an abso- 
lute index of ability, because they are 
influenced by other factors and cannot 
be strengthened by any inquiry or ob- 
servation on the part of the instructor, 
who very often has no part in correcting 
the papers. Similarly, grades as deter- 
mined in courses based upon a mere 
swallowing of facts form a poor criterion, 
for natural ability should be stimulated 
by the lecturer and not quenched by a 
mere recital of facts which are better 
learned in books. Moreover, grades may 
be very often obtained without exception- 
al ability. Examinations are standard- 
ized, pet questions recur, and the resul- 
tant preparation in general gives good 
results. 

Grades are very often obtained at too 
heavy a sacrifice. Such is the case of 
the man of average ability who becomes 
engrossed in nothing but study and in 
his specialty. This condition might be 
excused on the part of genius which in 
its enthusiasm to create must sacrifice; 
but for the average undergraduate who 
expects to go out into the industrial 
world, it is a mistake. This mistake is 
realized eventually by many graduates. 
It will be fatal to the man who fails to 
find work in his specialty and who is 
therefore in a hopeless quandary be- 
cause of his narrow-mindedness. 

Ability will very often be expressed 
in good grades and such should be the 
aim of all ambitious meu. But for those 
who aspire to leadership in the indus- 
trial world, to the community of men of 
ideas and of enterprises, it is essential 
to broaden out by coupling good grades 
with good health and broad-mindedness. 
Student activities and athletics prepare 
for that real success which comes, not 
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alone from the ability to make money, 
but also from the ability to render ser- 
vice and to live a full and well rounded 
life of usefulness and_ satisfactory 
achievement as an individual and as a 
citizen member of co-operative society. 


TODAY 





A few years ago, people scoffed at 
what they called pure science. For ex- 
ample, electricity was considered very 
interesting but of no practical use, rath- 
er as a mysterious conglomeration of 
phenomena than as a means to a great 
end. At present, it seems that we can 
not live without it—electricity is un- 
doubtedly destined to be the power of 
the future. 

The transition from the experimental 
stage to the practical development of 
any problem has always been accom- 
plished by the engineer. It has been the 
engineer who has made possible not only 
the practical development of electricity 
but our very life today. It is te him the 
world looks for its advancement. Gov- 
ernments change, rulers come and go, 
but the engineer builds the steps upon 
which the world climbs upward. 

Engineers are made, not born. They 
are the result produced when men em- 
bodied with the spirit of determination 
devote their attention to engineering. 
Their success depends in large measure 
on three things: their foundation or 
mental background acquired at college; 
their ability to enlarge upon their knowl- 
edge and to turn it to practical use; and 
finally, most important of all, upon the 
amount of driving power they have. It 
is to be remembered that the man who 
can drive himself is never driven. 

The engineers’ function in society is 
service, yet many students come to the 
Institute with the fundamental: object of 
making money or gaining fame. This at- 
titude does not produce a man; on the 
other hand, it creates the selfish self 
centered individual whom we all wish 
to avoid. A man’s true success will vary 
directly as the extent to which he is of 
service to his fellow men. 

Today has always been the day to 
accomplish things. It is in Tech that a 
foundation is acquired. The superstruc- 
ture will depend on the breadth and 
depth of this foundation. It is the knowl- 
edge gained here that will make it possi- 
ble to gain more and to accomplish the 
world’s real tasks. Our opportunity is 
at hand. It is continually knocking. 
Don’t turn a deaf ear. Dig in, get a 
vision of the future, and “follow the 
gleam.” 


India produces nearly the entire world’s 
supply of jute. Lack of cheap labor and 
of suitable machines for separating the 
fiber have prevented its successful cul- 
tivation in the United States. 








THE INTERNATIONAL TEXTILE EXPOSITION 


By Special Representative of The Tech Engineering News at the Exposition 


The Textile Divisions of the United 
States Bureau of Foreign and Domestic 
Commerce and of the Bureau of Stan- 
dards were well represented at the Expo- 


The seventh International Textile Ex- 
position and Power Show was held this 
year in the Mechanics Building, Boston, 
from October 31 to November 5. A mon- 
ument to the great strides which textile 
manufacture has made during the last 
few years, the Exposition represented 
the combined efforts of nearly 400 manu- 
facturers of textiles and allied products. 
Thanks to the initiative of the Textile 
Exhibitors’ Association, and to the gen- 
erous support of the United States Gov- 
ernment, there was on. exhibition the 
largest and most varied array of textile 
machinery in the world. For the most 
part, moreover, this machinery was in 
full operation, in order that the manufac- 
turing conditions might be reproduced 
with fidelity. To the layman, the Exposi- 
tion was a complete education in the 
processes involved in making cottons, 
woolens, and silks; for every detail 
from sorting the raw material to weav- 
ing, dyeing, and finishing the ultimate 
product was minutely carried out by the 
most advanced methods. The purpose 
of the Exposition, according to Mr. E. 
F. Hathaway, President of the Textile 
Exhibitors’ Association, was two-fold; 
to serve as a clearing house for ideas, 
and to afford an opportunity to the pub- 
lic to investigate easily the modern 
methods of textile manufacturers. From 
all reports, this intention was well car- 
ried out in both its parts. 

Probably the most striking as well as 
the most artistic individual exhibit was 
that of the National Aniline and Chemi- 
cal Company which occupied the entire 
stage in Paul Revere Hall. Here the vis- 
itor saw on the one hand the crude fab- 
rics of the ancient civilizations, dyed 


with earths and vegetable extracts, and 
on the other hand the luxurious modern 
silks and other goods, dyed and printed 





under the supervision of designers who 
have the utmost skill of modern chem- 
ists at their command. The modern de- 
velopments in the use of American dyes 
were demonstrated by the application of 
dye-stuffs to many varieties of materials 
including leather, silks, cottons, knitting 
yarns, and ribbons. In addition, there 
was a comprehensive exhibit of the dyes 
themselves which illustrated the advan- 
ces made in recent years, including the 
many new shades now available. <A 
chemical laboratory also had a _ place 
here and tests of various sorts were con- 
ducted for the benefit of the visitors. 
All this was framed in an Egyptian set- 
ting. 

In connection with the use of alkalies 
and soaps for cleaning fabrics, the Sol- 
vay Process Company had on exhibition 
a detailed model of the equipment em- 
ployed in the manufacture of their soda. 
It showed the raw materials in the proc- 
ess of interaction. Further, there was 
exhibited a drum of caustic, split open 
in order that the interesting crystalline 
structure might be observed. 

There were also among those at the 
Exhibition, exhibitors of humidifying ma- 
chinery, which is essential to spin- 
ning; exhibitors of water’ softening 
apparatus which can produce water suffi- 
ciently soft for treating textiles at an 
exceedingly rapid rate; and exhibitors 
of the soaps and powders used in this 
treatment. The best exhibit of the first 
of these was undoubtedly that of the 
American Moistening Company, an Arc- 
tic whale that spouted fine spray at reg- 
ular intervals. Of the second of these 
exhibitors, the Permutit Company showed 
up among the most interesting, while 
Lever Brothers with a formidable array 
of soaps were gocd representatives of 
the third. 
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sition. The former exhibited a remark- 
able variety of multicolored fabrics from 
every part of the world. There were 
shown among them specimens of paper 
clothing, closely resembling cloth, from 
Germany. This has shown amazing ten- 
sile strength and resistance to wear and 
tear. 

The National Research Council and 
the Chemical Warfare Service exhibited 
samples of various substances prepared 
from coal tar and demonstrated with 
very interesting charts how war gas of 
numerous kinds, dyes, and medicines can 
be produced from the same “crude,” as 
such basic substances as coal tar are 
called. Under the same auspices were 
shown movies of the recent tests at Ab- 
erdeen, of the bombing of the Alabama, 
of the manufacture of industrial alcohol, 
and other processes. 

There were shown and announced at 
the Exposition many new inventions and 
methods; in particular, an English con- 
cern sent out information of a shuttle- 
less weaving process. 

As if in order to further emphasize 
the importance of the textile industries, 
there were beld in Boston during the 
week a Convention of the National Asso- 
ciation of Cotton Manufacturers, and of 
the new Association of Textile Chemists. 
The former discussed many phases of 
the problems confronting the textile man- 
ufacturers, while the latter definitely or- 
ganized itself. 

On a whole, the Exposition was ex- 
tremely successful and showed that the 
confidence of the textile men is rising. 
Further, the avowed purpose of the Ex- 
position as stated in the first paragraph 
was admirably carried out. 





Gas that is practically incombustible 
is yielded by some of the wells drilled 
for natural gas in Oklahoma. 


The Total Stress of the wires in a 
Steinway piano is equivalent to a weight 
of 72,000 pounds. 


In a Study of the Smoke Nuisance at 
Salt Lake City an aeroplane was used 
to collect samples of air at different lev- 
els. 


The Time of the whole of the United 
States east of the Rockies is regulated 
by three standard clocks kept in an un- 
derground vault at the Naval Observatory 
in Washington. These clocks are wound 
by electricity, and their beats are trans- 
mitted electrically throughout the ob- 
servatory; the vault is never entered ex- 
cept in cases of emergency. 
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erty that are too poor to dredge, and (2), 
to see that the dredge does a clean job 
and does not leave behind rich sand un- 
touched. The first is planned by the 
management, and it depends on the in- 
teresting fact that the dredge boat trav- 
els across the property carrying its pond 
with it by digging on the front end of the 
pond and filling in behind. The pond can 
therefore be guided in its travels in any 
desired direction. In this way the value- 
less ground is avoided and the valuable 
ground is worked. The second need of 
guiding is the constant steering of the 
chain bucket digger while it is at work. 
This depends upon the spud and the guy 





FIG. 3.—BOW END OF BOAT 


Showing the chain-bucket digger, the 
tackle, and the gantry. The buckets are 
equipped with manganese steel cutting edges 
to dig the gravel. 
lines. The spud is a heavy post, or leg, 
built up of iron beams, which stands ver- 
tically between guides in the stern of 
the boat, and: by rope and pulley tackle 
can be forced down on the bottom of the 
pond and so lift the boat. This spud 
forms a fulcrum on which the boat can 
swing to right or left through a consid- 
erable angle. The guy lines are general- 
ly five in number, the bow line pulls the 
boat forward towards the fresh gravel, 
FG, the forward side lines swing the boat 
to one side or the other, and the stern 
side lines pull the boat backwards. When 
the boat and digger start in a new posi- 
tion, the digger is lowered to the lowest 
position and starts digging. The digger 
then swings forward and upward, digging 
fresh gravel, FG, as it goes. When it 
has finished its journey it is returned to 
the starting point, swung to right or left 
by the guy lines, and starts again on a 
new journey a little to one side of the 
previous journey. This is repeated over 
and over until the ground is worked as 
far as it can be from one setting of the 
spud, then the spud is raised and the 
boat moved forward for the next position. 
Good steering can clean up the ground 
very well, but poor steering can lose 
much gold because the last gravel that 
comes is the richest. The precaution is 
taken to dig into the floor a little way, 
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six inches perhaps, to get the last of the 
gold. 

Twice a day the dredge is stopped, the 
cocoa matting is lifted out, and the tables 
and launders are hosed down to catch 
all the remaining gravel. All this gravel 
is washed in a small sluice with matting 
in the bottom, the gold stays and the 
sand is washed forward. When suffi- 
ciently cleaned the coarse gold is taken 
out with a screen, and the fine is picked 
over with a magnet to remove magne- 
tite; quicksilver may be used for clean- 
ing the last of the gold from the black 
sand. It is possible to carry the treat- 
ment of the black sand further as it 
often contains rare minerals of some 
value. It can be concentrated on a Wil- 
fley table to remove the last of the 
quartz sand, then dried and treated on a 
Wetherill magnet which yields the fol- 
lowing minerals as the current is gradu- 
ally increased: Magnetite, a valuable 
iron ore; Iimenite and Chromite, either 
of which alone is of value; Garnet, of 
value for sand paper; Hypersthene, of no 
value; Monazite, for Welsbach lights; 
and finally Gold and Zircon, which are 
separated by pan. The Zircon has value 
as a fire resisting material. 

Gold dredged territory is said to be 
spoiled for agricultural purposes; in fact 
dredging has been called the most com- 
plete method of de-agriculturalizing land 
because it puts the sand and loam at 
the bottom, and the pebbles and boulders 
at the top. in answer to this indictment 
we may say that the available area for 
dredging in a state like California is 
very small and need not be greatly 
missed; that as long as the dredging 
lasts, and it will be for a good while, 
there will be a constant stream of gold 
coming into the banks which has a great 
effect on business; and that the re-using 
of dredged land has been taken up by 
levelling it off and planting eucalyptus 
trees. The success in that line was, at 
my last information, complete. 





FIG. 5.—GROUND THAT HAS BEEN 
WORKED 


The land is left practically useless for 
cultivation as the loam is left underneath 
a layer of pebbles. 
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A few figures taken from Longridge’s 
“Gold Dredging” will give an idea of the 
results of gold dredging: 


11 yards is the depth of the deposit. 
21.28 cents per cubic yard was found by 


prospecting. 





FIG. 4.—STERN END OF BOAT 


Showing the screen and tables on the left, 
and the stacker on the right. 


53,240 cubic yards to the acre to be 
worked. 

3,240 cubic yards lost in ridges and cor- 
ners. 

50,000 net cubic yards to be got from 
an acre. 

10,000,000 cu. yds. in 200 acre tract. 


10,000,000 cu. yds. at 21.28 cents 
a cu. yd. gives gross value. . .$2,218,000 


Cost price of 200 acre tract ... 150,000 
Cost of a 5 cu. ft. bucket dredge 65,000 
Working capital. .......3.3.22.5. 10,000 
Total investment .........5.<. $ 225,000 


The dredge will lift about 12 to 17 buck- 
ets a minute and if it keeps running 70% 
of the time it will take about 17 years 
to work the tract. 


Total value in the ground ..... $2,218,000 
1 cent a yard left in the tailing 100,000 
This leaves the amount to be 
FOCOVOEOE: obec canteen toeee 2,118,000 
From this we have to pay: 
The above sinking fund ...... $225,000 
Running expenses @ $3,500 a 
month .for 17 years... 6.0... 714,000 


Leaving a remainder for profit 1,179,000 


$2,118,000 


As these payments will be made from 
month to month or year to year there 
will be some interest accounts also to be 


credited. 


One of the Big Expenses of a coal 
mine is the continual pumping of water 
to keep it dry. In the average anthracite 
mine 18 tons of water is hoisted from 
the mine for every ton of coal mined, and 
in some mines it runs up to 27 tons. 
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CIVIL ENGINEERING AND CIVILIZATION 


4000 B. C., the Egyptians built the pyr- 
amids. The Great Pyramid was origin- 
ally 762 feet square on the base, 485 feet 
high, covered 13 acres of ground, and 
contained ninety-four million cubic feet 
of masonry. It would now require about 
44,000 freight cars to transport this ma- 
terial, in one only of the pyramids, and 
like the temple at Karnak, all of this 
material was brought hundreds of miles 
down the Nile River. 

In Babylonia, the Mesopotamia of the 
present, the remains of many ancient 
and populous cities have been uncovered, 
and most of what we know of this an- 
cient civilization is due to the permanent 
form of construction used, preserving 
as it has, thousands of brick tablets on 
which the story of Babylon and her sis- 
ter cities was written and preserved for 
the present. At Babylon the hanging 
gardens were a true example of success- 
ful engineering. They were four stories 
. high, the top one of which contained a 
reservoir of water several acres in ex- 
tent. 

It is interesting to note that all of the 
seven wonders of the ancient world were 
structural engineering problems. These 
seven wonders were The Colossus of 
Rhodes, Diana’s Temple, Mausoleum of 
Halicarnassus, the Pyramids, the Light- 
house at Alexandria, (300 feet high), the 
Hanging Gardens at Babylon, and the 
Olympian Zeus. 

The Greeks improved, refined, and 
beautified all construction that they 
touched; but they did not contribute any 
new units of construction, being satisfied 
to use only the lintel, or beam, and the 
column. 

The Romans are said to have been 
poor architects but great engineers. The 
principle of the arch was probably dis- 
covered hundreds of years before them, 
because brick sewer arches have been 
found in Babylonia and elsewhere, but 
the Romans made constant use of the 
arch principle, both in bridges and build- 
ings, and made it the common property 
of all. They are distinguished as build- 
ers also because they perfected and con- 
stantly used a concrete which excelled 
everything of its kind down to the 19th 
century, when Portland Cement was dis- 
covered. The Pont du Gard at Nimes, 
France, built 19 B. C., still stands as one 
of the best examples of Roman work. 
The Pont du Gard was contemporaneous 
with Vitruvius, a great Roman engineer 
and architect, who has left an interest- 
ing and instructive account of the meth- 
ods of construction used in Rome two 
thousand years ago, and suggestions for 
the training of students which are excel- 
lent, even for the present day. 

Following the Romans most of the 
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great constructive works were the great 
cathedrals. In the construction of these, 
two new and important structural ele- 
ments were used and perfected. In the 
south of Europe, influenced by Byzantine 
example, the dome was now often found; 
as in the Sancta Sophia, at Constantino- 
ple, in the Duomo, at Florence, and final- 
ly in Saint Peter’s, at Rome; while in the 
north where the Gothic flourished, the 
vaulted stone roof and buttress was 
adopted, as at Amiens and Rheims. 


The ancients were less successful in 
the building of bridges. Of the few still 
left, practically all have masonry arches 
and are small in span. 

From the ending of the cathedral pe- 
riod to the 19th century no outstanding 
contribution was made to the art or sci- 
ence of construction. 


Probably iron has been known 
made throughout historic times, as evi- 
denced by its mention in Genesis, but 
it is only since the middle of the last 
century that the Bessemer and Siemens- 
Martin processes have made it possible 
to manufacture iron and steel in large 
quantities. Again, in 1847, an American, 
Squire Whipple, discovered the mathe- 
matical methods of stress analysis and 
these two outstanding discoveries togeth- 
er, made possible the great advance in 
bridge construction during the last sev- 
enty years. 

Another noteworthy contribution of 
American origin, to the science of build- 
ing, is the skeleton type of building now 
so common and distinctive in our large 
cities, and one which has produced al- 
most a revolution in our city architec- 
ture. The Woolworth building, seven 
hundred feet high, is ai example. 


Modern civilization is very much a 
matter of transportation, since adequate 
transportation is probably the most im- 
portant single element in making pos- 
sible a democratic government of one 
hundred million people occupying a terri- 
tory three thousand miles long. It is 
essential for the diffusion of education, 
culture, and language, and for social, eco- 
nomic, and industrial growth. 

The United States is covered with a 
net work of great rivers, necessitating 
bridge building on a scale, both for size 
of structures and their number, hitherto 
unknown. 


and 


Captain Eads has recently been hon- 
ored by having his name placed in the 
Hall of Fame. He was a great engineer. 
not alone because he was the builder of 
the greatest piece of bridge engineering 
up to his time, 1865, but quite as much 
because he had the vision to see that this 
St. Louis arch meant social, industrial, 
and political unity for a great country 


hitherto divided by the physical barrier 
of the Mississippi River. 

From 1865, down to the present, has 
been a period of great bridge engineering 
in this country, during which thousands 
of reinforcing bands in the form of 
bridges have been thrown across all 
the rivers, including many more across 
the Mississippi. 

There are three principal types of 
long span bridges, the Suspension, the 
Arch, and the Cantilever, examples of 
which will be briefly mentioned. 

In popular estimation and in contribu- 
tions to service, the Brooklyn Suspension 
Bridge probably surpasses all american 
bridges, and perhaps all in the world. It 
is estimated that three billion people, 
or thirty times every man, woman, and 
child in the United States, or twice all 
the people in the world, have passed 
over it. 

The Hell Gate Arch, also at New York, 
where so many of our largest American 
bridges happen to be, is a railroad bridge 
with the largest arch span in the world. 
It is also distinguished by being able 
to carry a greater load than any other 
bridge of any kind, and represents alto- 
gether the finest type of American bridge 
engineering. The Quebec Cantilever 
Bridge has the longest span in the world. 
This bridge has had a tragic history. In 
1907, the first, or old Quebec bridge, 
failed when about one-half completed, 
causing a large loss of life. This failure 
was caused primarily by inadequate or 
poor engineering design, but a contribu- 
tory cause was the small appropriation 
for so great a work. The second or pres- 
ent Quebec bridge is now completed and 
in service, but even in this case the first 
suspended span was lost in the river 
and a second had to be built. 

Although one of the greatest and most 
significant in many ways, this Quebec 
bridge failure is only one of many that 
have occurred in engineering construc- 
tion. All failures emphasize the fact that 
engineering students must accept the 
responsibilities of their chosen profes- 
sion by setting high standards of pro- 
fessional knowledge and accomplish- 
ment. 

A great bridge is not an end in itself, 
it has a duty to perform as one impor- 
tant unit in the transportation system, 
and the transportation system is only 
one of many units in our whole indus- 
trial, social, and political fabric. It does, 
however, typify a high degree of develop- 
ment in our civilization because it is 
possible only because of high attain- 
ments in mathematics, in the pure and 
applied sciences, and in manufacture. It 
represents a substitution of science and 
reason for empiricism, a tremendous ad- 
vance over the days of the pyramids. 
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Sk the man with the big income his “‘secret of 
success,’ and you will generally find that it is 
some copy-book maxim known to everybody. 

‘*Be sure you are right, then go ahead.”’ 

**If anything is in your way, go over it.”’ 

‘‘Learn something about everything and every- 
thing about something. ”’ 

Trite! Anybody could give you as good advice. 
It simply means that success is not a problem of 
discovering some obscure short-cut. The path is 
plain enough, but only alertness, energy and self- 
discipline will push you along it. 

All this holds a special force for you because 
what you do at college will influence what you do 
afterwards. If you start right, the chances are you 
will finish right. 

You can begin now to earn your place in the high- 
salaried class. Each honest day’s work in laboratory 
and lecture hall will bring you nearer. It will help 
you to master the fundamentals of your profession 
—so that later on you may handle problems more 
easily and make decisions more quickly and surely. 

Then and only then, in proportion as you clear 
your mind of detail, can you give time and energy 
to those larger questions of policy in engineering, 
selling, management and finance, which fix the execu- 
tive’s market value. 


Western Electric Company 





An organization whose products and services 
apply to all fields where electricity is used—in 
the power plant, in the shop, on the farm and 
in the home. 
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THE MANUFACTURE OF WRITING PAPER 


The paper web goes from the wire to 
an endless belt, which carries it between 
a series of squeeze rolls. These press 
out more water and the web coming from 
them, although still wet, has consider- 
able strength. After passing through the 
squeeze rolls, the sheet is carried over 





PAPER MACHINE DRY END 


After drying the paper is passed through paper gets when dried 
a g.ue bath, then cut into sheets and laid 


in a pile. 
drying cylinders heated by steam, where 
it is completely dried. The paper is 
now made except for finishing opera- 
tions. For the cheaper grades of bonds 
and ledgers, these consist of running 
the web through a solution of glue or 
starch, followed by drying on another 
nest of drying rolls and calendering be- 
tween steel rolls, or steel and fibre rolls. 
The glue or starch is additional size 
which helps the ink resistance, strength, 
and tone of the paper. The calendering 
action smooths the paper. The better 


(Continued from Page 149) 


grades of writing paper are run through 
the glue or starch as above, but instead 
of being dried on drier rolls, they are 
cut up into sheets while still wet and 
taken to a drying loft, where they are 
hung on poles and dried by hot air. This 
treatment allows shrinkage free from 
tension, and the result is a sheet 
of greater strength. These sheets 
are then calendered, or finished. 

The amount of calendering or 
finish given a paper varies with 
the type and grade. Ledgers are 
very heavily calendered, and be- 
come smooth and glossy. Fines 
receive a medium finish, and 
bonds, a dull finish. Loft 
dried bonds, because of the 
low finish, retain a charac- 
teristic cockle, or uneven- 
ness of surface which all 


without restraint. The 
ecockle finish is highly valued 
in bond papers and is_ prac- 
tically a guarantee of a_ high 
grade sheet. 

Linens, after coming from the 
loft or paper machines, are taken 
to “platers” where they are given 
their linen like appearance. Two 
grades, regular linen and lawn 
finish, are made in addition to many 


specialties. Regular finish is put on 
by laying a sheet of iron on the table, 


and on top of this a sheet of linen cloth; 











next a sheet of paper, and then alternate- 
ly linen and paper until what is known as 
a form, or book, is built. A form may 
have as many as one hundred sheets of 
paper, and usually has a sheet of iron for 
every ten sheets of paper. This form is 
then passed four times between heavy 
steel rolls, the pressure of which causes 
the weave to be imprinted on the paper, 
at the same time smoothing and polish- 
ing it so as to make a good writing sur- 
face. A form for lawn finish is made up 
in the same manner as is a form for regu- 
lar finish, except that a sheet of zinc as 
well as linen is used with each sheet of 
paper. The form is run between the 





CALENDERING AND INSPECTING 

The paper is taken from the loft to the 
calendering machines where a smooth sur- 
face is given to it. 


press rolls and plated as before, but the 
presence of the zinc gives a more exact 
imprint, and the paper is more highly 
valued. 
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RECOMMENDED ARTICLES 





“Modern Steam Power Station De- cal engine suited for commercial pur- ture of the engine in France. 
sign,” Journal of the Franklin Institute, poses. The engine must meet certain re- Professor Wallace Nernst of the Uni- 


October, 192i. 


“Low Temperature Applications,” Re- be ready for test by June, 1923. There Nobel prize in chemistry. 


frigerating World, October, 1921. 


“Steam Superheaters, Their Design, 
Construction, Application, and Use,” Me- 


chanical Engineering, October, 1921. 


World,” Dyestutts, November, 1921. | 5 TECH STUDENTS 


“Modern Drop Forging Practice,” Ma- 


chinery, November, 1921. 


“Duralumin, Its Characteristics and 


Uses,” Aviation, October 17, 1921. 


“Boston’s High Pressure System,” Cur- 


rent Affairs, October 10, 1921. 


“Water Power Resources of Canada,” <4 i know something about 
Journal of the Engineer’s Club of Phila- : 


delphia, October, 1921. 


“Figuring Factory Lighting,’ The Job- 


ber’s Salesman, October, 1921. 


“Aerodynamics,” U. S. Naval Institute 


Proceedings, October, 1921. 


“Some Aspects of Bridge Architecture,” 


Scientific American, November, 1921. 


Completion of the Alaskan Railroad 
being constructed by the government be- 
tween Seward and Fairbanks has been 
assured. The Senate passed the House 
bill authorizing the necessary additional 


expenditure on November 14. 
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prize of $200,000 for the best aeronauti- a foreigner, must permit the manufac- 


quirements as to power and weight and versity of Berlin has been awarded the 
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Get this information now be- 
fore the second edition of 
‘*Metallic Packing”’ is ex- 
hausted. 








It’s free to every ambitious 
student and it contains 62 
pages of practical packing facts. 
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Helical Gears require less power 
to operate when Auburn Ball Thrust 
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RECENT ADVANCES IN AERONAUTICAL ENGINEERING 


point where it can be used, not only for 
obtaining best performances over a wide 
range of speeds, but also as a brake 
when landing, since the variation of 
pitch can be carried to such an extent 
that the direction of the thrust can be 
reversed. This is accomplished by mak- 
ing the propeller blades separate from 
the hub, and mounting them in sleeves 
which can be rotated with respect to 
the hub while the airplane is in flight, 
so changing the angle at which the 
blades meet the air. The mechanical 
difficulty of mounting the blade, so that 
it is able to rotate freely in the hub un- 
der all conditions and still is firmly held 
at all times, will be appreciated when it 
is realized that the centrifugal force on 
a single propeller blade with the throt- 
tle open often rises to over 10,000 
pounds. The pilot’s control for varying 
the setting of the propeller blades is in- 
terconnected with the throttle control 
so that the throttle is automatically 
closed as the blades pass through the 
neutral position and opened again as 
they go into reverse, thus preventing 
the engine from racing while the blades 
are set edgewise to the wind. The use 
of the variable pitch propeller makes it 
possible for an airplane to be brought 
to rest in about one-third the usual dis- 
tance after touching the ground. 


(Continued from Page 143) 


The supercharger and the variable 
pitch propeller have uses both in peace 
and in war, being no less applicable to 
commercial, than to military, aircraft. 
The leakproof tank, however, is primar- 
ily useful for aircraft likely to be at- 
tacked with machine gun fire. By the 
use of a rubber composition covering, 
the entire surface of the tank is made 
self-sealing, and can be riddled with 
bullets without losing a drop of fuel or 
starting a fire. Similar tanks, although 
with a much lighter covering, find an ap- 
plication in civil aviation in order to re- 
duce the fire risk in crashes. A “crash 
proof” tank was recently tested by 
mounting it in an airplane, carrying the 
airplane up in a rigid airship, and drop- 
ping it from a height of about 2,000 feet 
with the controls set to insure a vertical 
dive. The airplane struck the ground at 
a speed of something over two hundred 
miles an hour, but no fuel was lost from 
the tank. 

Great progress has been made in the 
last two years in the use of parachutes 
as a means of life-saving in airplane ac- 
cidents. Parachutes have improved to 
such a degree that their usefulness no 
longer affords any ground for argument, 
particularly in those accidents where no 
skill on the part of the pilot can be of 
any avail, and where he should therefore 
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prepare to “abandon ship” at once. This 
is most notably the case with structural 
failures of the airplane, and with bad 
fires in the air. Parachutes are virtually 
standard equipment on airplanes under- 
going tests or being used for any work 
of especial hazard. 

The most important single step in in- 
strument design has been in the design 
of instruments for navigation in the 
clouds. It is a curious fact, widely com- 
mented on at the time of Sir John Al- 
cock’s flight across the Atlantic, that a 
pilot’s senses afford him no indication 
as to whether he is flying in a straight 
path on an even keel or turning sharply 
with his wings tilted to an angle of bank 
proper for the turn. The tendency of 
an airplane pilot in the clouds, like that 
of a person lost in the woods, is to travel 
always in a circle. Turn indicators, most 
of which depend on the maintenance by 
means of a gyroscope of their original 
plane of rotation, serve to enable the 
pilot to hold a straight course when in 
the clouds or in fog. 

Among the inventions thus briefly sum- 
marized it will be noted, and the same 
conclusion would hold true of a much 
more extended listing of recent develop- 
ments, that most of them are designed to 
increase the safety and reliability of 

(Continued on Page 162) 


Runs a Jewelry Shop for you. We have a large and varied assortment of dis- 
tinctively M. I. T. Jewelry made up to order. 
Rings, both silver and gold, with M. I. T. seal in cardinal red and 
gold or self color 


Brooch Pins, three sizes, either plate or gold ................ 


Pearl T, real or imitation pearls 
Lavalliere, black enamel with pearls 


Vanity Cases 
Bracelet 


Paper Cutters and Book Marks 


Bar Pins 
Cuff Links 
Cigarette Cases 


Knives 
Fobs 


$2.00 to $9.00 
85 to 4.00 
3.50 to 15.00 
8.50 to 10.00 
2.50 to 8.50 
1.50 to 4.50 
85 to 1.75 
1.75 to 6.50 
3.19 

3.00 to 7.50 
3.00 to 5.00 
.75 to 12.00 


Some of these things you would not use yourself, but your sister or the other 
fellow’s sister might, you know. 


Tech Branch, 79 Mass. Ave. 
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CONDITIONS IN ARGENTINA 
(Continued from Page 146) 


take the merchandise that he produces. 
This is an old story. 


The Argentine securities formerly held 
in Europe were absorbed by the Buenos 
Aires market at rising quotations, as late 
as the middle of last year and ran into 
hundreds of millions of pesos. The sub- 
stantial amounts of the pesos realized 
were used to purchase dollars to assist in 
the payment of a large European loan 
which matured with us last October, so it 
was not alone payment for our merchan- 
dise which advanced the dollar rate in 
the Buenos Aires market. Many of the 
mortgages on farm lands and ranches 
were years ago placed in foreign cur- 
rency, because Europeans did not wish 
to run exchange risks, and the borrowers 
have taken advantage of the low ex- 
changes and have paid off most of these 
mortgages. 

You may say: “Why is Argentine ex- 
change at such a discount if the country 
is so wealthy?” In January of this year 
the country had an exportable wheat sur- 
plus amounting to 3,500,000 tons, at that 
time worth $350,000,000. It has a sur- 
plus crop of 4,300,000 tons. Half of the 
wheat production would have been suffi- 
cient to rectify exchange. However, the 
Argentines thought wheat was too low 
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in price and preferred to hold for more. 
Wheat now is much lower all over the 
world. 

Commercially speaking, I was an en- 
thusiast on the Argentine upon my ar- 
rival, and {[ am happy to say that I have 
not had to change my opinion. The Ar- 
gentine is not in the class of Europe. It 
has no expenses for maintaining a large 
army, and today is the holder and owner 
of raw materials and foodstuffs that are 
badly needed by Europe, and although I 
have some reservations as to their re- 
cent attitude and action, after reading 
the complaints of Manchester manufac- 
turers against London merchants, and 
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after hearing the stories of our own man- 
ufacturers, I come to the conclusion that 
there is not such a great deal of differ- 
ence. I believe that if we employ the 
same sort of selling for which we are 
noted at home; if we treat our foreign 
customers with the same consideration 
as our home customers, we will be able 
to hold a large share of the business. 
With lower prices, I see the time coming 
when money will be plentiful in this 
country, when we will be seeking invest- 
ment, when we will copy Europe and 
help the Argentine in the development 
of her natural resources and her indus- 
tries. 


STONE & ANDREW, Inc. 


280 DEVONSHIRE ST., BOSTON, MASS. 
Branch Offices 


Providence, R. I. 


Springfield, Mass. 


New Haven, Conn. 


We make a specialty of furnishing paper for Catalogs 


and all School Publications. 
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AERONAUTICAL ENGINEERING 
(Continued from Page 160) 


flight, and that improvements in efficiency 
and performance are only secondary con- 
siderations. The whole effort of aero- 
nautical engineers is directed to remov- 
ing that degree of danger (a degree far 
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smaller than the general public imag- 
ines) which still appertains to the use of 
aircraft, and speeding the arrival of the 
day when every man may take a journey 
by airplane with as little concern as he 
now feels in taking a railroad train. Al- 
ready several thousand miles of routes 
in Europe are covered by regularly op- 


ARTHUR C. HARVEY CO. 
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erating lines, running daily or tri-weekly 
services, between points as far apart as 
Paris and Warsaw, with an insignificant 
percentage of accidents. The failure to 
start similar services in the United 
States is due in part to public inertia, in 
part to lack of governmental support, 
and in part to a scarcity of landing fields; 
but these disadvantages must be over- 
come if the supremacy in easy and rapid 
transport, which America has long pos- 
sessed, is not to be relegated to ancient 
history. 


ECONOMY 


Liquid Grease 
for Motors 


is being used in place of oil 
at many of America’s largest 
plants, as it will not break down 
and will last much longer. 


We manufacture Economy 
Grease in ten different consis- 
tencies, varying from a very 
hard to a liquid, totally un- 
affected by climatic conditions. 
Every atom lubricates as it is 
made from pure oil. Economy 
is not a “‘filled’’ grease, but 
contains absolutely no_ tale, 
clay, rosin, fibre, asbestos, ete. 
























Used at the M. I. T. power 
plant, B. F. Sturtevant Co., and 
on all kinds of machinery in 
textile mills. 








A Lubricating Grease of 
International Reputation 
Made in Boston 
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a00D LIGHTING OF INDUSTRIAL PLANTS SECURES 
SAFETY AND EFFICIENCY. 


The Code of Lighting for factories, mills and other 
work places of the State of New Jersey makes excellent 
recommendations of daylight for the proper lighting of 
dustrial buildings. 


Adequate daylight facilities through large window 
areas, together with light, cheerful surroundings, are 
nighly desirable and necessary features in every work 
place, and they should be supplied through the necessary 
channels, not only from the humane standpoint, but also 
from the viewpoint of maximum plant efficiency. 


Importance of Daylight. 


The unusual attention to gas and electric lighting in 
factories, mills and other work places during the past few 
years; the perfection of various lamps and auxiliaries, by 
means of which an improved quality and quantity of light- 
ing effects are obtained; and the care which has been 
devoted to increasing the efficiency in various industrial 
apparatus—all go to emphasize the many advantages and 
economies that result from vital and adequate window 
space, as a means for daylight in the proper quantities, 
and in the right direction during those portions of the day 
when it is available. 


Three Considerations. 


Three important considerations of any lighting method 
are sufficiency, continuity and diffusion, with respect to the 
daylight illumination of interiors. Sufficiency dzmands 
adequate window area; continuity requires (a) large 
enough window area for use on reasonably dark days, (b) 
means for reducing the illumination when excessive, due 
to direct sunshine, and supplementing lighting equipment 
for use on particularly dark days, and especially towards 
the close of winter days, (c) diffusion demands interior 
decorations that are as light in color as practicable for 
ceilings and upper portions of walls, and of a dull or matt 
finish, in order that the light which enters the windows or 
that which is produced by lamps may not be absorbed and 
lost on the first object that it strikes; but that it may be 
returned by reflection and thus be used over and over 
again. 


_ . Diffusion also requires that the various sources of 
light, whether windows, skylights or lamps, be well dis- 
tributed about the space to be lighted. Light colored sur- 
roundings as here suggested result in marked economy, 
but their main object is perhaps not so much economy 
as to obtain results that will be satisfactory to the human 
“ye, 

Requirements for natural lighting: 

1, The light should be adequate for each employe. 


2. The windows should be so spaced and located that. 
daylight is fairly uniform over the working area 


3. The intensities of daylight should be such that 
artificial light will be required only during those 
portions of the day when it would naturally be 
considered necessary. 


4, The windows should provide a quality of daylight 
which will avoid a glare, due to the sun’s rays, 
and light from the sky shining directly into the 
eye, or where this does not prove to be the case 
at all parts of the day, window shades or other 
means should be available to make this end pos- 
sible. 


As will be noticed in the above recommendations, large 
windows and proper diffusion of daylight are urged, ir 
crder to meet the demands of daylight lighting. 

Shades may be eliminated and most efficient lighting 
»btained by the use of Factrolite Glass. 


If interested in the distribution of light throug! 
Yaccrolite, we will send you a copy of Laboratoxy Report— 
“Facitrolited.” 

MISSISSIPPI WIRE GLASS CoO. 

220 Fifth Avezue, 


New York. Chicage 


St. Louis. 
No. 7. 
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The Acme of Success 


Lies not alone in the quality of the 
work performed but also in the Service 
rendered. 


For all good work bears in propor- 
tion to its quality an equal amount of 
Service and that Service is based upon 
a desire to serve. 


Since the establishment of our busi- 
ness, we have constantly given Service 
from the largest to the smallest detail, 
catering to the needs and requirements 


of our customers’ work in every way. 


Our publication work speaks for it- 
self and we take pride in our efforts 
to serve colleges with their printing 
needs. 


We Specialize in College Publications 


Massachusetts 
Linotyping Corporation 


167 Oliver Street, Boston, Mass. 

























Good Equipment is Worthless 
Without Good Lubrication 


‘HE efficiency of machinery can never be greater than 
the efficiency of its lubrication. 

Lubricants which hurry equipment to the scrap pile— 
lubricants which require constant attention and application— 
lubricants whose continual dripping spells undue waste and 
fire risk are not efficient. 

Cutting out waste and increasing output are the big prob- 
lems of the present day. Proper lubrication solves both 
problems and 









\un MARK 
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: US. Pat.Ofe, 
GREASE 
‘THE MASTER_ LUBRICANT 


is the proper lubricant. 

It’s saving time, labor, equipment and money in many of 
America’s greatest industrial plants. Its density is unaffect- 
ed by extremes of heat and cold. It is insoluble in water 
and impervious to outside chemical attacks. 

Write for our new booklet—‘‘Ten Good Reasons for Us- 
ing Keystone Grease.” 


Keystone Lubricating Co. 


Executive Office and Works: PHILADELPHIA, PA., U.S. A. 
Established 1884 


New York Pittsburgh St. Louis Minneapolis 
Boston Chicago Denver San Francisco 
Houston 


Agencies in Principal Countries Throughout the World 
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Burton-Furber 
Coal Co. 


Sole Retail Agents 


CROZER-POCAHONTAS COAL 


Selected Grades of 
ANTHRACITE COAL 





50 CONGRESS STREET 
BOSTON, MASS. 
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SAFETY IN THE EVAPORATION OF VOLATILE SOLVENTS 


(Continued from Page 141) 


pass through a water seal and some sort 
of cooling device, best a water spray, to 
cool them. The whole gas production 
equipment should be operated under 
pressure so that any leakage will be out- 
ward, and not in. The fire should be 
operated at a low temperature, 800° to 
1000° C., because under these conditions 
combustion goes mainly to CO., and very 
little CO is produced. This low operat- 
ing temperature is also necessary in con- 
nection with the low combustion rate. On 
account of the positive pressure, special 
provision must be made for firing, but 
there are a number of mechanical stok- 
ers on the market which meet this con- 
dition. 

As already stated, for small installa- 
tions an oil burner or a small gas pro- 
ducer is better than a boiler, although 
the heat goes to waste. Gas producer 
conditions as to thickness and tempera- 
ture of fuel bed, combustion rate, the 
necessity for positive pressure, etc., are 
the same as for a boiler. 

Over the apparatus in which the evap- 
oration of the solvent is to take place 
one must construct a hood. The shape 
and character of this covering obviously 
depends on the particular operation for 
which it is to be used. It is, however, 


Bie Vik 
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FACTORIES 
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J.L. HAMMETT CO. 
KENDALL SQ. CAMBRIDGE 
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RELIABLE, PROGRESSIVE LINES 


Send for 
Catalogue 


. SCHOOL 
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SCALES 


important to have the free volume inside 
the machine as small as possible and to 
provide for positive counter current flow 
of the gas over the stock, so that fresh 
gas entering the apparatus, vapor free, 
will remove the last traces of solvent 
vapor from the stock, while the gas leav- 
ing the apparatus will be saturated with 
solvent, thus reducing the amount re- 
quired for the operation. The apparatus 
should be as tight as possible although 
there is almost sure to be leakage at 
points where the stock enters and leaves 
the equipment. As already stated if this 
leakage is reasonable, it is not serious 
because the air can be diluted down with 
oxygen free gas far below the danger 
point. In order to minimize such leak- 
age it is desirable to maintain the pres- 
sure of the apparatus as nearly atmos- 
pheric as possible. It is practicable to 
operate under plant conditions with pres- 
sures within two hundredths of an inch 
of water, of atmospheric. This is accom- 
plished by using a slight excess pressure 
on the producer system so that the gas 
is delivered to the hood under slight 
pressure, but is drawn away from the 
hood by a fan which develops the pres- 
sure necessary for the rest of the system. 

In starting up this sort of equipment 
one can arrange to sweep out all air from 
the apparatus before any solvent is in- 
troduced, thereby eliminating all possi- 
bility of explosion. Furthermore, in 
shutting down, one can wash out all re- 
sidual solvent with flue gas and then the 
flue gas with a blast of air before opera- 
tives enter the equipment for repairs, 
thereby eliminating danger from toxicity. 

It is believed that a wider use of flue 
gas in the evaporation of such solvents 
will greatly reduce industrial fires and 
explosions from this cause, and largely 
eliminate industrial poisoning from toxic 
vapors. Where properly designed to 
meet operating requirements, the elim- 
ination of danger can be accompanied, 
not by limitation but by increase in pro- 
duction. Fortunately, too, the best pro- 
vision for safety makes possible easy re- 
covery of the solvent which can be made 
to more than repay the expense in- 
curred. 
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Stone & Webster 
Water Power Developments 


Speed Great Railroad 
Electrification 
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HE Chicago, Milwaukee & St. Paul 

Railroad has now completed the elec- 
trification of its main line divisions crossing 
the Rocky Mountains and the Coast 
Range to Puget Sound. 
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Four water power developments designed 
and constructed by Stone & Webster, Inc., 
provide part of the power for moving trains 
over these mountain divisions. 
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Pipe Cutting and Threading 


THE COX & SONS COMPANY 


Philadelphia Office Main Office and Works 
519-520 LAFAYETTE BUILDING BRIDGETON, NEW JERSEY 


STARKWEATHER & BROADHURST, INC. 


BOSTON 
SALES ENGINEERS 


FOR 
POWER PLANT APPARATUS 


Established 1870 Incorporated 1890 


Che Warren Snap Manufacturing Company 


TEXTILE SOAPS 


77 Summer Street Boston, Mass. 
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STORAGE BATTERY LOCOMOTIVES 
(Continued from Page 148) 


shorting terminals. Batteries should be 
cleaned regularly and at periods of 
twelve to eighteen months the old solu- 
tion should be poured out and all sedi- 
ment removed by washing with clean old 
solution. Water should not be used for 
washing, as it removes the deposits from 
the plates. The batteries after cleaning 
should be filled with new solution and 
discharged down to zero. Charge should 
then be reversed and the batteries fully 
charged in the proper direction. This 
will bring the cells back to nearly full 
capacity even if before they were falling 
considerably below capacity. The ave- 
rage life of the batteries is about three 
years. One electrician cares for all the 
locomotives, making daily inspections. 
Charging is done on each level where 
locomotives are located, the locomotive 
barns being equipped with charging pan- 
els, water filling equipment, and a chain 
block with crawls for changing batteries. 
The distilled water is made on the sur- 
face at a cost of less than one-half cent 
per gallon, and approximately twenty 
gallons are used per day for eighteen 
sets of batteries. The charging voltage 
varies from 125 to 135 volts, and is sup- 
plied from small motor generator sets. 

The average length of haulage in this 
mine is approximately 500 feet, varying 
from 200 to 3,000 feet. About ten cars 
are hauled per trip, the weight of a car 
loaded with ore being 2,250 pounds. The 
cars are equipped with roller bearings. 

Although the cost of operation in the 
Butte and Superior mines has been above 
normal due to the poor grades, short 
hauls with a small number of cars, and 
conditions which are not conducive to a 
long battery life, the storage battery lo- 
comotives have proved very efficient. 
The Elm Orlu Mining Company and the 
Anaconda Copper Mining Company in 
Butte are also using these locomotives 
successfully. In the Alaska Gastineau 
mine at Thane, Alaska, 6-ton Baldwin- 
Westinghouse locomotives hauling a 
train of ten 4-ton cars are in use; and 
although the batteries used in this type 
are guaranteed for four years, this life 
has been greatly exceeded. 
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colored spots are our trade-mark, used only with this quality. 


We make braided cord of all sizes, kinds and colors, for all purposes, including sash cord, clothes lines, trolley cord, signal 


cord, arc lamp cord, and many special cords for special purposes. 
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SingleePhase Meter—1921 


Oliver B. Shallenberger 


T IS ONE THING to produce a new idea 

that is simply of theoretical interest. It is 

another to make the new idea into a commer- 
cial success. 


This is the story of Oliver B. Shallenberger, 
and how in 1888 he discovered the principle 
that led him to invent the watt-hour meter, 
the familiar little device that makes practicable 
the commercial distribution of alternating cur- 
rent, which means 95% of all the electricity 
that is distributed. 


Shallenberger, who resigned a Naval com- 
mission to take up his work with Westinghouse, 
made his discovery while experimenting with 
a newly devised alternating current arc lamp. 
His attention was attracted by the behavior of 
a small spring which had fallen upon the main 
magnet of the lamp, into such a position that 
the forces proceeding from both the magnet 
coil and the extended soft iron core affected it. 
And the simple little thing that he noticed was 
merely that the spring was slowly rotating! But 
to the intelligently curious observer, that was 
enough. 


Further experiments having satisfied him that 
the action was caused by alternating electric 


Westi 


currents, he set to work, encouraged by his 
knowledge of Westinghouse policies, to make 
practical the newly found principle. Three weeks 
of almost uninterrupted toil, and he had pro- 
duced the first practical alternating current 
meter of the induction type—the universal type 
of the present time. 


Thus for the first time the measurement of the 
quantity of alternating current passing through 
a line was made commercially practicable and 
its distribution became possible from an economic 
as well as an engineering point of view. In fact, 
the whole siructure of our great power systems 
depends upon the accurate measurement, by 
millions of such meters, of the electricity used 
in the homes and industries of the nation. So 
well was Shallenberger’s work done, and so 
complete was his conception of the possibilities 
of his discovery, that for more than thirty years 
his fundamental idea has been in use in many 
and various forms. 


The encouragement which Westinghouse has 
always given to new ideas, and the judgment 
with which they have been evaluated, are 
nowhere better exemplified than in this story of 
the alternating current meter. 
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THE MASSACHUSETTS 
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CAMBRIDGE, MASS. 
























THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY aims to give thorough 
instruction in Civil, Mechanical, Chemical, Mining, Electrical and Sanitary Engineering ; 
in Chemistry, Electro-chemistry, Architecture, Physics, Biology and Public Health, Geology, 
Naval Architecture and Engineering Administration. 


To be admitted to the Institute, the applicant must have attained the age of seventeen 
years and must pass examinations in Algebra, Plane and Solid Geometry, Physics, Trigonom- 
etry, English, French or German. Certificate of preparation in two units of a series of elective 
subjects is also required. The requirement in History may be met by the presentation of a 
school record of certificate grade. A division of these examinations between different exam- 
ination periods is allowed. In general a faithful student who has passed ereditably through 
a good high school, having two years’ study of French and German or three years of French 
or German should be able to pass the Institute examinations. 


Graduates of colleges, and in general all applicants presenting certificates represent- 
ing work done at other colleges, are excused from the usual entrance examinations and from 
any subjects already satisfactorily completed. Records of the College Entrance Examination 
Board, which holds examinations at many points throughout the country and in Europe, are 
also accepted for admission to the Institute. 


Instruction is given by means of lectures and recitations, in connection with appro- 
priate work in the laboratory, drawing-room or field. To this end, extensive laboratories of 
Chemistry, Physics, Biology, Mining, Mechanical Engineering, Applied Mechanies, and_ the 
Mechanics Arts have been thoroughly equipped, and unusual opportunities for field-work and 
for the examination of existing structures and industries have been secured. The co-operative 
course in Electrical Engineering and that in Chemical Engineering Practice afford an un- 
usual opportunity to combine a technical training with a direct contact with the industries. 


The regular courses are of four years’ duration, and lead to the degree of Bachelor 
of Science. In most courses the work may also be distributed over five years by students who 
prefer to do so. Special students are admitted to work for which they are qualified; and the 
degree of Master of Science, Doctor of Philosophy, and Doctor of Science are given for resi- 
dent study subsequent to graduation. Opportunity for research is offered in all the de- 
partmental laboratories and in the Research Laboratories of Applied Chemistry, Electrical 
Engineering, Industrial Physics and Physical Chemistry. 


The tuition fee, not including breakage in the laboratories, is $300 a year. 


For catalogues and information, address 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY, 
CAMBRIDGE 39, MASS. 











There Are Profits in a Air 


UT to get these profits you must first make the air do some 


of your work. Air is free for all to use. 


Moving air is an 


all-round power for which, after sixty years of study, we are 
finding new uses constantly. 


Our business is to make the air do your bidding. We make it 
blow hot or cold, dry or moist, in any direction you want it 
to. We dry things with it, convey other things, feed it to your 
fires and make them give out greater heat, force a clean supply 
of it into a room and keep you feeling fresh and energetic. 


How Air Control Kept 
This Factory Running 


A certain large 

manufacturer of 

= hard candy expe- 

~ rienced great dif- 

ficulty in running 

his plant on wet days. The 

candy would not mould; it 

stuck to the hands of the girls 

who packed it, to the paper 

it was wrapped in, and gener- 

ally raised so much trouble 

that, on days when the humid- 

ity was high, it was less of a 

loss to shut down the plant 
than to try to operate it. 


problem. Today in this candy 
factory every day is an ideal 
working day. 

The factory is as free from 
bad outdoor weather condi- 
tions as it would be if it were 
on another planet. 


Our engineers solved this 


We maintain a large staff of engineers who are 
ready to try to solve your manufacturing prob- 
lems by the use of air. These men have a 
collection of data to rely upon which took us 
more than sixty years to compile. If you wish to 
know how air has been or can be used in your 


B. 


We installed a system whereby 
the lumber is seasoned where 
it is cut. Then it is trimmed 
there. Freight charges are 

- saved, because no waste wood 
is shipped north; storage 
charges are reduced, because 
large amounts need not be 
stocked up; and manufactur- | 
ing costs are lowered, because 
the raw material is made into 
the finished product in a 
shorter time. 


How Air Cut 
the Cost of 
Lumber 
Production 


Large manufacturers 
of a well-known 
product, who needed 
so much lumber that 
they had already pur- 
chased their own for- 
est land, used to ship 
the untrimmed, un- 
seasoned wood north 
for seasoning. After 
seasoning it for more 
than a year, they 
would trim it and 
make it into the 
finished products. 


business, write, phone, or wire for specific in- 
formation. State the business you are engaged 
in. We will send you bulletins which cover the 
uses of air in your business. Or, if you specially 
request, we will have one of our representatives 
visit your plant and go over the problem with you. 
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Hittorf or Crookes Tube 








How Were X’Rays Discovered? 


IR James Mackenzie Davidson visited Professor Roentgen to find 
out how he discovered the X-rays. 


Roentgen had covered a vacuum tube, called a Hittorf or Crookes 
tube, with black paper so as to cut off all its light. About four yards 
away was a piece of cardboard coated with a fluorescent compound. 
He turned on the current in the tube. The cardboard glowed brightly. 


Sir James asked him: ‘What did you think>” 


“I didn’t think, I investigated,” said Roentgen. He wanted to 
know what made the cardboard glow Cnly planned experiments 
could give the answer. We all know the practical result. Thousands 
of lives are saved by surgeons who use the X-rays. 


Later on, one of the scientists in the Research Laboratory of the 
General Electric Company became interested in a certain phenomenon 
sometimes observed in incandescent lamps. Others had observed it, 
but he, like Roentgen, investigated. The result was the discovery 
of new laws governing electrical conduction in high vacuum. 


Another scientist in the same laboratory saw that on the basis of those 
new laws he could build a new tube for producing X-rays more effec- 
tively. This was the Coolidge X-ray tube which marked the greatest 
advance in the X-ray art since the original discovery by Roentgen. 


Thus, scientific investigation of a strange phenomenon led to the 
discovery of a new art, and scientific investigation of another strange 
phenomenon led to the greatest improvement in that art. 


It is for such reasons that the Research Laboratories of the General 
Electric Company are continually investigating, continually exploring 
the unknown. It is new knowledge that is sought. But practical 
results follow in an endless stream, and in many unexpected ways. 
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